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EDITORIAL 


A SILVER ANNIVERSARY ON THE GOLDEN PLAINS 


5 


ORESTERS naturally enough have a great- 
Fk er and more direct interest in the Forest 

Service than in any other governmental 
agency. Many other governmental agencies, 
however, are engaging in or contributing to for- 
estry activities on an ever broadening front. It 
is not unlikely, as time goes on, that these agen- 
cies will make even greater contributions to 
American forestry than they are making today. 


The Bureau of Plant Industry employs only a 
small number of foresters, but some agencies of 
this bureau have made substantial contributions 
to a considerable number of forestry enterprises. 
One of the more important of these agencies is 
the Northern Great Plains Field Station at Man- 
dan, North Dakota, which is now completing 
twenty-five years of active and fruitful work on 
prairie tree planting problems. 

The federal act authorizing the establishment 
of a dry land field station in the northern Great 
Plains area was passed by the Congress in 1913 
largely through the efforts and interest of Con- 
gressman Louis B. Hanna of North Dakota. Dur- 
ing 1914, work in the station building began and 
some demonstration work on grazing and tree 
planting was undertaken. Since 1914, the work 
on prairie tree planting has been carried on with- 
out interruption, and the knowledge and experi- 
ence gained and the experimental data collected 
serve as the basis for much of the many farm 
forestry activities now underway in the northern 
Great Plains area. 

In 1916 a shelterbelt demonstration project 
was undertaken by the station in cooperation with 
the farmers in the plains section of Montana, 


North Dakota, South Dakota, and Wyoming. The 
main objects of this project were to stimulate 
interest in the improvement of farm homes by 
the planting of belts of trees near farm buildings 
and to determine by actual trial the kinds of trees 
best suited to the different sections and the best 
methods of handling them. At the end of 1935, 
more than 4,000 cooperative shelterbelts, varying 
in age from one to twenty years and involving 
over four million trees, had been established. 


The experience of the Northern Great Plains 
Field Station with these 4,000 cooperative shelter- 
belts has shown conclusively that it is possible to 
start successfully a planting of trees on the aver- 
age upland farm site in the northern Great 
Plains; it has shown that with such species as 
box elder, green ash, and white elm, stock raised 
from seed procured from native trees is more 
hardy than stock raised from seed procured from 
trees in more southern or more eastern localities. 
In brief, the experience of the station has shown 
most of the important details of the care and 
planting of shelterbelts in the northern Great 
Plains area. 

The Northern Great Plains Field Station is not 
a research station, but much of its work at least 
has research implications and some important 
scientific data have been collected as a by-product 
of its regular work. For example, some years 
ago, workers at the station became convinced 
of the desirability of grading forest planting stock 
on the basis of diameter classes instead of height 
classes. Today this is the standard practice at 
many Forest Service nurseries. Workers at the 
station also have devised effective methods for the 
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storage and dewinging of American elm seed, a 
very popular and important tree for prairie plant- 
ing in the northern Great Plains area. This 
method permits the storing of elm seed up to 
eleven months and thus makes possible early 
spring sowing and the production of suitable 
planting stock in one season. 

The approach of the Northern Great Plains 
Field Station to prairie tree planting problems 
has been sane and sound. The station staff seems 
to have refrained from making extravagant and 
unsupportable claims. It has called the attention 
of farmers in the region to the difficulties to be 
encountered in establishing shelterbelts, as well 
as to the benefits to be derived from them. It has 
recognized, and the farmers of the region conse- 
quently now recognize, that trees in the northern 
Great Plains region neither live very long nor 
grow to large size. Furthermore, the farmers of 
the region are well informed of the difficulties, 
the expense, and at times the inevitable failure of 
attempts to establish trees in the region. Yet they 
are keenly interested in planting trees and willing 
to stake their time and their money on the un- 
dertaking. The development of such a public 
attitude by a governmental agency must be re- 
garded as a genuine achievement. 


In the summer of 1934, President Roosevelt 
amazed the Nation by his bold proposal to bi- 
sect the Great Plains with a protective belt of 
trees. His plan called for the ultimate planting of 
about one-fourth of the total Great Plains area 
of approximately 400,000 square miles and in- 
volved an ultimate estimated expenditure of ap- 
proximately seventy-five million dollars. On so 
grand a scale was the project conceived, and un- 
der so propituous circumstances was it first an- 
nounced, that sight was almost completely lost 
to the fact that in Minnesota alone a somewhat 
similar project was proposed on two occasions 
almost fifty years before. Sight also seemed to 
be lost of the fact that every agricultural experi- 
ment station in the region had been encouraging 
the planting of shelterbelts for the past twenty- 
five to fifty years. 
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Furthermore, both in the planning and in the 
execution of the actual planting program, fullest 
use does not seem to have been made of the long 
experience of the station workers in prairie plant- 
ing. The shelterbelt planting program has been 
changed and modified materially since it was 
begun and as additional experience was gained. 
To one not too familiar with all the details of the 
project, it would appear that these changes have 
at least tended in the direction of the prairie 
planting program recommended for many years 
by the Northern Great Plains Field Station. 

There are many indications that the work of 
the Northern Great Plains Field Station has not 
received the recognition by the Forest Service, 
the Soil Conservation Service, and other govern- 
mental agencies it so richly deserves. ‘his sta- 
tion, operating on a budget which in the light of 
present day governmental expenditures appears 
to be ridiculously small, and hampered directly 
and indirectly in many ways, has made both prac- 
tical and scientific contributions to prairie tree 
planting of which even a well supported organiza- 
tion might well feel proud. 

At times it may be well for all governmental 
agencies to reflect on the strong possibility of the 
American public being far more interested in the 
ultimate results obtained from the expenditures 
of public funds than in petty conflicts and jeal- 
ousies between governmental agencies, federal or 
state. There is still so much unplowed ground in 
American forestry—so much urgent work to be 
done that no one need worry much about who is 
going to plow which furrow. 

Anniversaries always should be happy occa- 
sions. The many foresters in the Great Plains 
region interested in prairie tree planting problems 
take this opportunity to express the hope that the 
workers at the Northern Great Plains Field Sta- 
tion may find joy in the fact that under very try- 
ing conditions they have made significant con- 
tributions to one of the most difficult and urgent 
American forestry problems—prairie tree plant- 
ing—and the hope that the golden anniversary to 
be celebrated twenty-five years hence may be an 
occasion for even greater and wider rejoicing. 


DOES THE LUMBER INDUSTRY NEED A RESEARCH PROGRAM? 


By EDWIN C. JAHN 
University of Idaho! 


The answer to the question “Does the lumber industry need a research program?” is perfectly 
obvious. Not so obvious, however, is the equally important question of who should do the research 
and how it is to be financed. It is one thing for a profitable industry to engage in research to make 
it still more profitable; it is quite a different thing for an industry by and large unprofitable to 
engage in research. The steel industry is highly concentrated; the petroleum industry is highly 
concentrated; the International Nickel Company controls a large part of the world’s annual pro- 
duction of nickel. Under such conditions it is a relatively simple matter to undertake a research 
program. But what about the lumber industry? Here there are thousands of small producers. About 
one-fourth the total forest area of the nation is in farm woodlands and many of the large own- 
ers of forest lands are in financial distress. Under such conditions it is quite unlikely that an 
extensive research program will be undertaken no matter how badly it is needed. It is not un- 
likely that the most effective and cheapest way to meet the research needs of the lumber industry 
is to increase the support of public agencies engaging in research, especially that of the U. S. Forest 
Products Laboratory and of the various forestry schools. 


ONSIDERING wood in any form as an in- 
dustrial raw material, there is probably no 
natural resource offering greater potential 

returns for research expended upon it. The mill- 
ing and logging wastes, pulp mill wastes, and 
standing timber not now profitable to harvest 
make available great volumes of raw material 
which are for the most part easily obtainable. 
The efficiency of the present utilization of wood 
is recognized as very low. This means not only 
loss of resources but a lower financial return 
from the forest. The complete utilization of wood 
from a broad point of view is very desirable. 


The lumber industry may put the question 
simply, as follows: Is it practical and financially 
desirable for the lumber industry to invest in re- 
search? The answer may be found in the replies 
to the following questions: 

1. Is the lumber industry a stable industry? 
No; it frequently suffers fluctuations sooner and 
more severe than most great basic industries. It 
suffers not only from seasonal fluctuation but, 
due to its close interdependence with the building 
trade, the percentage of capacity at which the 
lumber industry operates is intimately related to 
building activity. The amplitude of the building 
activity cycle is about eighteen years, but it 
varied as much as 20 to 60 percent from this 
average over the past three cycles. 

Progressive exhaustion of raw material near 
established mill sites, with resultant higher costs, 
and mill relocations both also contribute to in- 


1Since submitting this article, the author has become 
Professor of Forest Chemistry, New York State College 
of Forestry. 
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stability in the lumber industry. Tariff and 
freight rate changes, currency changes, foreign 
developments, and cyclical changes in industrial 
production affect lumber as they do all other 
industries. 

2. Does the lumber industry enjoy freedom 
from the competition of other materials? No. 
Competition is a lumberman’s nightmare. Com- 
petition with revolutionary ideas which may de- 
velop something entirely new that the customer 
prefers is what most manufacturers fear today. 
That competition is no idle dream is revealed by 
cold statistics indicating that per capita lumber 
consumption has decreased during the past thirty 
years by more than half, despite an actual net 
gain in building expansion during the same peri- 
od. Research and technical developments by 
other industries have forced wood to retreat or 
completely abandon many fields it once held. A 
few of these new materials include fiberboard 
boxes, composition shingles, steel and plastics in 
automobile bodies, metal lath, mineral sheathing 
and insulating materials, metal and plastic in- 
terior finishing, aluminum window frames and 
sash, metal, glass and plastics in furniture, com- 
position flooring, and steel and cement in build- 
ings. Comparison of the production or consump- 
tion curves of these and other items made from 
wood with the same items made from other raw 
materials will, in most cases, reveal losses by 
wood. 

The competitors of wood are spending hun- 
dreds of thousands of dollars to strengthen their 
foothold in the building field. Examples in- 
clude: all-steel prefabricated houses, plastic in- 
terior finishes on metal which imitate wood, metal 
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doors, sash and frames, and plastics and metal 
furniture and paneling. The steel and plastics 
industries are very energetic and are groping for 
expansion—primarily at the expense of wood. 
An article in the March 1937 issue of Modern 
Plastics states that wood is plastics’ last adver- 
sary and the one remaining problem of the plas- 
tics industry is the subjugation of the tree. It is 
pointed out that but two obstacles remain before 
the plastics promulgators can conquer the hous- 
ing and furniture field: namely, the production 
of a resin of low specific gravity and cost. This 
author predicts that frame dwellings would soon 
be as obsolete as the horse and buggy if research 
halves the production costs of the present type of 
resins. He may be overenthusiastic, but the state- 
ment is nevertheless indicative of the trends and 
is a challenge. 

3. Does the lumber industry know of and can 
it advise the best uses and treatment of its prod- 
ucts? Not altogether. Less research has been 
done on adapting lumber to its best uses in rela- 
tion to its grade, size, species, and properties than 
on most other building materials. The lumber 
industry should be able to advise the consumer 
how most effectively to use his material with re- 
spect to paints, stains, varnishes, gluing, joining, 
and all manner of construction. 

4. Can further improvement be made in the 
present products of the lumber industry? Yes, 
by careful standardization of the product with 
respect to length and size, so that each piece is 
identical, by closer control of moisture, by a bet- 
ter knowledge and control of the seasoning proc- 
ess, by eliminating pitch, by reducing shrinkage 
and swelling, and by making wood fire-resistant. 
In a number of instances the industry has already 
taken steps towards these improvements. 


5. Is the present disposal and utilization of 
waste satisfactory? No. A large percentage of 
the raw material brought to the mill and handled 
is wasted, resulting in great cost to the manu- 
facturer. During the past twenty years or so, 
considerable advance has been made in waste re- 
duction by improved milling and in waste utiliza- 
tion for fuel. Little or nothing has been done 
with logging waste. Waste still remains as one 
of the large problems of the industry. The eco- 
nomic use of waste must be based on a practical 
commercial process of manufacture, suitable mar- 
kets for the product, and an adequate supply of 
the proper type of waste collected at low unit cost. 


6. Can nothing further be done with western 
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red cedar, hemlock, white fir, and other secon- 
dary lumber species which are often unprofitable 
to mill? Undoubtedly there can be. This is a 
problem allied to the utilization of waste and the 
development of new products. The availability of 
Douglas fir and pines has resulted in a lack of at- 
tention to the development of suitable uses for 
these other species and to the overcoming of some 
of their milling, seasoning, and constructional use 
problems. Consideration of uses other than as 
timbers and lumber have hardly been touched 
upon. at 

7. Should the lumber industry cling only to 
its traditional function of sawing and planing 
boards? Not at all, if by so doing it can increase 
its efficiency and profits. Clinging to this ancient 
tradition has so far led to continual retrench- 
ment. The lumber industry is in an excellent 
position to direct the flow of its forest raw mate- 
rials into the most suitable channels for various 
products, increasing greatly the efficiency of 
production. Diverse products would mean a more 
stable structure. Control of other products from 
wood by the lumber industry would enable better 
adjustment to new developments, reduce compe- 
tition with outside interests, and bring greater 
profits. 


If it is agreed, then, that there are important 
problems facing the lumber industry, how may 
they be met? An intensive program of research 
should go a long way towards solving these 
problems. 


Does REsEaRcH Pay AND WHAT Can RESEARCH 
Do WitH Woop? 


That research pays is evident by the multitude - 


of new products, new processes, and new indus- 
tries developed, not by accidental discovery, but 
by laborious, long, systematic exploration. The 
experience of most great industries has led to a 
dependence upon the research division so that it 
has become a basic fundamental part of the or- 
ganization. The steel and associated industries 
spend hundreds of thousands of dollars in im- 
proving the properties of their products and ex- 
tending their uses. Steel prefabricated houses 
are but one resultant threat to the lumber indus- 
try. Research has developed and is continuing 
to expand the various fiberboards, waterproof 
bonded plywood and plastics in all manner of 
uses. Plastics have been made into furniture and 
interior veneer finishes on mineral composition 
and metal bases. One large company has done 
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extensive research in successfully developing a 
substitute for wood in the form of a fireproof 
sheet material for walls. It is used as an outer 
surface over an interior steel structure. 


Companies which maintain or increase their 
research activities during periods of depression 
are often well rewarded by direct advantages. 
The Canadian nickel industry is an example. 
With business at a standstill after the war, it 
undertook a vigorous research and development 


program which brought it back stronger than | 


ever. 


What research can do for other materials and 
other industries it can undoubtedly do for wood. 
We are not without examples, a few including the 
simple process for treating lumber to prevent 
blue-stain, the successful process developed by 
the Western Pine Association for the preservative 
treatment of exterior millwork, sugar and alcohol 
from waste wood in Germany, laminated beams 
and timbers, timber connectors resulting in a 
much greater efficiency of construction, lighter 
and stronger box construction, producer gas from 
wood for power, insulating fiber from redwood 
bark, and a wood plastic. 


There are also many developments in the lab- 
oratory stage which offer excellent possibilities 
for commercial production. Some of these in- 
clude bonded synthetic boards for containers and 
other uses, impregnation of lumber to prevent 
shrinkage and swelling, and various wood 
plastics. 


CONSIDERATIONS FOR A RESEARCH PROGRAM 


Research is a slow process involving an invest- 
ment over a period of years. However, given the 
required facilities, the necessary cooperation and 
the proper direction, the returns are usually high. 
Research is not a luxury, yet it is not a panacea 
for all ills, nor an Aladdin’s Lamp. Properly or- 
ganized, equipped, and directed, it is a sound 
investment. 

The inauguration of a research program should 
be preceded by careful thought and study, each 
individual project should be critically analyzed 
and a thorough survey should be made covering 
all possible factors, including the following: 

(a) Technical problems dealing with present 
products and processes. 


(b) Types and amounts of raw materials 
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(wastes, species, etc.) which may be made avail- 
able at low unit cost for the manufacture of prod- 
ucts other than lumber. 


(c) Survey of the possible practical applica- 
tion of research data known and reported in the 
literature. 


(d) Possible new products and processes (as 
yet undeveloped) which might particularly well 
fit the local conditions for manufacture. 


(e) Actual and potential markets for new 
products. 


(f) Careful estimates of probable costs and 
returns. 


The research program may be carried out in 
adequate laboratories maintained by the indus- 
try. Such laboratories may be organized by in- 
dividual companies or by associations of lumber 
companies. In the latter plan, the work is avail- 
able to all the member companies. 


If a lumber company or association prefers not 
to establish a laboratory because of the invest- 
ment and operating costs, and the availability of 
suitable facilities elsewhere, it may set aside 
funds for research projects to be carried out at 
selected research institutions, universities, and 
government laboratories. Selection of the re- 
search agency should be made on the basis of the 
facilities available for the particular work in 
mind, the experience of the personnel in the field 
of work, and the time which it may devote to di- 
recting or carrying out the work. The nature of 
the problem, whether patents are involved, and 
other questions should be considered in the 
choice of a research agency. In all cases a close 
cooperation should be maintained between the 
industry and the research agency. 

Time is often an unpredictable element in re- 
search. It is generally considered that an average 
of seven years is covered in the development of 
a process from the laboratory to industrial actu- 
ality. Between the laboratory and the plant is 
the semiplant scale of research which is often 
of equal importance to the laboratory stage. It is 
this phase of the research which largely deter- 
mines the practicality of a process and whether 
or not it may become profitable. 

The pursuit of an intelligent research program 
by the lumber industry should enable it to recoup 
some of its past losses and to improve the posi- 
tion of wood as an industrial raw material. 


VALUATION OF NATIONAL FOREST LANDS 


By PHILIP NEFF 
U. S. Forest Service 


It is difficult to determine the value of young forest growth and no general agreement seems to have 
been reached on the best method for this. Mr. Neff discusses three court cases which upheld the re- 
forestation or replacement cost theory for computing the damage to young growth or other forest 


cover not of commercial or merchantable size or character. 


These cases, and especially the deci- 


sions reached by the courts, are of outstanding interest to all foresters, however employed. 


have established definite methods of arriving 

at the valuation of government-owned for- 
est lands and the products thereon. The deci- 
sions in four cases are highly important to all 
foresters generally, to the U. S. Forest Service, 
and to all those who use or come in contact with 
the national forests. These cases were: United 
States vs. Feather River Lumber Company in 
1928, 23 F. (2d) 936; United States vs. Spokane 
International Railway Company, 72 F. (2d) 440; 
and the United States vs. Blackwell Lumber Com- 
pany, and United States vs. C. M. St. P. & P. 
Railway Company, unreported. 

The first decision was in 1928, by the United 
States District Court for the Northern District 
of California; the others were by the Idaho Dis- 
trict Court in 1933 and 1936. Two of them— 
United States vs. Feather River Lumber Com- 
pany, and United States vs. Spokane Interna- 
tional Railway—were appealed to the Circuit 
Court of Appeals, Ninth Circuit, where the de- 
cisions of the trial courts were upheld. These 
decisions set forth, and the judges of the Circuit 
Court of Appeals upheld, the theory of “the re- 
forestation or replacement cost” as the proper 
basis for computing damage to young growth 
and other forest cover not of commercial or 
merchantable size or character. They also ad- 
hered to the rule that the value of timber of 
merchantable size and character must be ascer- 
tained by showing the market value. 

Heretofore, authorities on forest valuation 
have given little weight to the theory of cost 
of restoration as a measure of value or damage. 
Chapman says of it: “Cost of restoration, while 
frequently ruled out, is admitted when shown to 
be less than value, or when value is difficult to 
determine.” And again, “Cost is an individual 
outlay; value is the product of social conditions. 
The objections to the use of cost of replacement 
as a measure of damages are that it does not 
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represent the true value of the property, nor mea- 
sure the loss. Its use is clearly a makeshift.” 
Teufman says: “The method of cost value is pure 
fiction—has no real economic basis.” 

From a private economic standpoint, what they 
say is still sound. But, from the now more wide- 
ly recognized standpoint of social economics, it 
seems clear that the method is reasonable for 
arriving at the value of forest property of the 
government, i.e., of all the people. It gives recog- 
nition to the fact that the government has en- 
tered into the practice of forestry, not only to 
grow timber, but also to protect the watersheds 
and the soil thereon. This is essential to insure 
regulated and unpolluted waterflow for domestic 
and municipal use, for irrigation, for power, and 
for navigation. Therefore, a ground cover of 
brush, chaparral, grass, or reproduction, al- 
though of no recognized commercial value, may 
be of vital importance to the welfare of the public. 

Furthermore, national forest lands are set aside 
and dedicated to public use, and under existing 
law cannot be sold; neither, from the standpoint 
of the public interest, can they be dropped from 
management and protection when damaged or de- 
nuded. In the Feather River case the court said: 
“The government is entitled to recover for the 
damage arising out of the destruction of young 
growth. The difference in the market value of 
the land before and after the fire is not avail- 
able as a measure, since the national forest is 
not marketable. Reforestation cost is the proper 
basis for computing the loss.” On appeal of this 
case, the Circuit Court of Appeals affirmed that 
principle, saying: “As to young growth, while 
the measure of damages in such a case is or- 
dinarily the difference in the value of the land 
before and after the fire, here, there being no law 
to authorize the sale of the lands injured by 
the fire, the trial court admitted such evidence 
as was available to show the damage actually 
sustained, that is to say, what was required to 
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make the government whole, and this we think, 
might properly include the cost of restoring the 
land to the condition in which it was before the 
fire.” 

In all three cases before the Idaho court evi- 
dence was offered by the defense to show the 
commercial or probable sales value of such lands 
as were burned. This was excluded. Also, evi- 
dence was offered by the defense to try to prove 
that the reproduction would never have any com- 
mercial value, due to species, or location, or 
both. This was also excluded, as was testimony 
offered to show the price the Forest Service paid 
for comparable lands in exchanges. 

Upon appeal of the Spokane International case, 
the circuit court held: “Plaintiff’s testimony that 
the fire had destroyed a certain number of acres 
of immature timber was properly admitted, and 
the defendant’s offer to prove that such timber 
had no value, properly rejected on the theory 
that the cost of restoring the land on which 
the growth had no market value, was the correct 
measure of damages.” 

In the case of the United States vs. Chicago, 
Milwaukee, St. Paul & Pacific Railway Company 
in December 1936, Idaho District Court, the 
court instructed the jury that the measure of 
damages to immature growth was the cost of 
reproducing the same or reforesting the burned 
area. In this case there was no commercial 
timber involved, yet the jury apparently allowed 
the full amount of damages claimed for the de- 
struction of reproduction and other cover. On 
the other hand, the claim for fire-suppression 
costs apparently was materially cut. 

The burned area in question in this case con- 
sisted of 15,794 acres on the St. Joe National 
Forest. Most of the acreage had been previously 
burned by the great fires of 1910. Some of it 
had been planted, and some had natural repro- 
duction of pine, fir, and other species. For the 
most part, however, the area was still not in a 
satisfactory state of reproduction. 

For planted areas and areas considered neces- 
sary to plant, claim was made for the cost of 
planting, including cost of stock, plus the cost of 
protection, with interest at three percent for a 
period equal to the age of the stand destroyed. 
For areas that were expected to regenerate them- 
selves naturally, claim was made for protection 
only, with similar provisions for interest. On 
such naturally regenerated areas there were 16. 
17, and 40-year old saplings and poles. 
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A major part of the area was classed as a 
brush type. On this the damage was set at the 
amount necessary to restore the area to a condi- 
tion comparable with what it was before the 
fire, for the purpose of soil and watershed pro- 
tection. This amounted to the cost of protection 
plus three percent interest for three years. No 
definite erosion or other damage was shown. 


As stated previously, all of the foregoing was 
allowed by the court and jury after having been 
most competently and vigorously opposed by the 
defense in each case. 

It was necessary to call in experts with long 
and broad experience to support each item. For 
instance, in the matter of proving the necessity 
for planting or otherwise, and the cost of plant- 
ing and planting stock, the testimony of one and 
sometimes several planting specialists was pro- 
duced. 

Old rule-of-thumb methods, as for instance 
those used by “old-timer” cruisers in timber 
estimating, did not stand up as compared to more 
scientific sampling methods, even though the lat- 
ter were on a less intensive basis. One may de- 
rive a fair idea of the thoroughness necessary 
in preparation, the size of the job, and the 
strength of opposition, when it is realized that 
none of the four cases was tried in less than 
six days (one taking ten days), and that the 
number of attorneys involved ranged from six 
to nine. 

All these cases were jury trials, and the jurors 
in the Idaho cases were predominantly farmers or 
stump ranchers and small business men. Further- 
more, in the Idaho cases the damage claim was 
principally for young growth, and not commer- 
cial timber. Wherever commercial timber was 
involved, a standard Forest Service appraisal, in- 
cluding the sales price of comparable timber, was 
used as a base for damage claim. 

It should also be noted that the amount 
claimed and allowed as damages or cost value 
was the “aft” amount; that is to say, the total 
amount of expenditures necessary over a future 
period of years for seedlings, labor, and protec- 
tion, plus compound interest thereon. It might 
be argued that the damage was only that amount 
necessary to produce the “aft” value, or, in other 
words, the capital value or present worth of the 
cost of replacement. 

I think that argument is untenable in such a 
damage case. Rather than a sum which at an 
assumed interest rate would make him whole at 
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some future time, the injured party is entitled 
to the value of the thing damaged at the time 
of the damage. 

Obviously the time element is a very im- 
portant factor in making such appraisals, and 
it must be well supported as to necessity and 
practicability. In two of the Idaho cases a natu- 
ral regeneration period of ten years for white 
and ponderosa pine was arrived at, and easily 
supported as reasonable. In arriving at the 
time necessary to restore the area, this regenera- 
tion period was added to the age of the stand 
destroyed. 

Protection costs were based on recent five- 
year averages for the forest which included the 
areas burned. Broader average costs are objec- 
tionable. Costs for smaller and more comparable 
areas than the entire forest—although better— 
are generally not available. The costs of admin- 


JOURNAL OF FORESTRY 


istration should also be included. They, and all 
other costs claimed, must be proved by compe- 
tent witnesses who of their own knowledge know 
of the facts to which they testify. 

Fire-protection costs were nine to ten cents per 
acre for the three Idaho areas—two on the St. 
Joe and one on the Xaniksu National Forest. 
The damage in the Milwaukee Railway case (the 
most recent of the four cases) amounted to an 
average of $1.64 per acre, although no merchant- 
able-sized timber was on the area, and at the 
time of damage very unsatisfactory reproduction 
on much of it. ty 


It seems to me that foresters, forest users, soil 
conservationists, and others may take consider- 
able satisfaction in these decisions, recognizing 
as they do, real social values in our public for- 
ests even though they cannot be commercially 


defined. 
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A NEW international Address Book of Plant Taxonomists, Geographers, and Ecolo- 

gists is being prepared by the Editors of Chronica Botanica and will be issued 
in the near future in the “New Series of Plant Science Books.” The Address Book 
will not only give the names and addresses of the scientists included, but also their 
scientific interests, together with a conspectus of current and planned research. As it 
is not practicable to compile an address book for the whole of plant science, it is 
hoped that similar address books will be prepared for the other branches of the plant 
sciences, plant pathology, agronomy, horticulture, and forestry. 

The new Address Book will not only provide a conspectus of research workers 
and projects in pure taxonomy, ecology, geography, and palaeo-botany, but will list 
also scientists engaged in the systematic, geographic or ecological aspects of agron- 
omy, forestry, horticulture, and pharmacognosy. Its scope will be restricted to pro- 
fessional and amateur scientists actively engaged in research and organizing work. 
Those with university degrees but not actively engaged in research or scientific work 


cannot be included in the book. 


Questionnaire cards for those who wish to be included can be had free on request 
by writing to the Editor, Chronica Botanica, P. O. Box 8, Leiden, Holland. 


FORESTRY—ESSENTIAL TO DELTA AGRICULTURE 


By M. H. BRUNER 


University of Arkansas! 


Timber growing should have a place in diversified soil-use plans. 


It may offer relief for some of 


the economic ills that beset the farmer because of decreasing cotton markets and other agricul- 

tural ills; gainful employment during slack times; and a profitable crop in a program of wise land 

use. As a first step an educational program to arouse interest in forestry and to pave the way for 
more equitable taxation for land handled for timber production is recommended. 


Non. every river of the South lies a strip 


of land, of varying width, which is subject 

to flooding unless protected by levees. 
When fully protected from floodwaters, satisfac- 
torily drained, and cleared of its hardwood tim- 
ber, this alluvial soil is generally valuable for in- 
tensive crop production. 

But in spite of the inherent fertility of this 
alluvial soil, economic conditions of its inhabi- 
tants are generally below the average standards 
of farm living. This seems to result from a sys- 
tem of agriculture which disregards basic princi- 
ples of diversified farming that could make a real 
contribution to the farm family welfare. 

Farm living standards in this bottomland hard- 
wood area can be materially raised, however, 
through giving recognition to the extent and 
value of timberlands in an adjustment of the 
agricultural system. The Southern Forest Ex- 
periment Station shows 13,507,600 acres of 
southern hardwoods in the Mississippi River 
Delta Region, and 15,221,100 acres in hardwood 
bottomlands in areas covered by the Southern 
Forest Survey, including Arkansas, Louisiana, 
Mississippi, Alabama, Georgia, Florida, and parts 
of Texas and South Carolina. In these 8 states, 
this timberland can have a stabilizing influence 
upon the general economic welfare if forestry is 
developed along with a planned program for 
agriculture. 

In the discussion that follows, an analysis is 
made of the problems associated with forestry in 
the hardwood bottomlands of the so-called Arkan- 
sas Delta. It is believed that the points developed 
apply more or less generally to similar conditions 
in other sections of the Southern Region. 


THE ARKANSAS DELTA 


The Arkansas Delta lies along the Mississippi 
River in the eastern part of the state. Towards 


‘Since writing this article the author has been ap- 
pointed extension forester for South Carolina with head- 
quarters at Clemson Agricultural College. 


the north, it widens out because of the influence 
of the St. Frances, Cache, Black, White, and 
Arkansas rivers, all of which empty into the 
Mississippi within the state. Twenty counties, 
with a total land area of 8,734,000? acres are in- 
cluded in the region. Drainage follows slowly 
meandering rivers and streams which flow to the 
southeast and pass through an area of remark- 
ably uniform relief, seldom varying more than 
25 feet. 


Foresters generally recognize that the Delta 
soils afford conditions favorable for growth of 
native hardwood species. Bond (J) points out 
that an annual growth of 450 board feet per acre 
is possible from well stocked, second-growth, 
hardwood timber in the Delta. Considering rela- 
tive stumpage prices, this indicates a net annual 
income that compares favorably with that of 
second-growth loblolly pine (P. taeda L.) on av- 
erage soils on the Coastal Plains. Eldredge (4) 
states that growth possibilities in the Arkansas 
Delta are inherently great. He shows that in 
spite of the present understocked conditions of 
the second-growth stands, the annual increment 
is between 0.4 and 0.5 of a cord per acre on 87 
percent of the total forest area. 


But the importance of farm woodlands in a 
program of planned agriculture for the Delta is 
not generally recognized. Many landowners view 
trees as hindering full use of all their land for 
row crop production. They clear additional land 
for crops at every opportunity regardless of wise 
land use or future timber necessary for continu- 
ation of successful agriculture. Mississippi Coun- 
ty, for example, cleared 84,000 acres during the 
1929 to 1934 period. It requires no student of 
economics to realize that farms and rural com- 
munities need timber products of various kinds; 
yet this simple idea is disregarded with the result 


2All data relating to agriculture of the Arkansas Delta 
are taken from the U. S. Census of Agriculture for 
1935, unless otherwise qualified. 
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that many farmers are already going 8 miles 
from their homes for fuelwood. 


The Delta presents a picture of a shrinking for- 
est area as a result of conversion to agriculture. 
This is natural because the Delta is dominantly 
cropland, and should be developed largely as 
such; but this program should proceed no further 
than justified by wise land use and future do- 
mestic timber needs. 


PROBLEMS CONFRONTING FARM FORESTRY 


This forestry situation seems to arise from sev- 
eral interrelated physical, economic, and social 
problems which should be recognized in develop- 
ing a forestry program for the region. Some of 
these problems are outlined briefly in the follow- 
ing discussion. 

Type of land.—Because of the general high 
productivity of virgin cropland, there is the hu- 
man prejudice against areas taken up by trees. 
Accordingly, the landowner uses any sort of 
method to remove timber from his land. In many 
instances he cuts, burns, or girdles valuable tim- 
ber left in partly cut stands, because he feels it 
more important to accomplish cropland develop- 
ment quickly than to take the time to hunt mar- 
kets for the merchantable trees. In areas within 
reaching distance of Memphis, Tenn., many 
landowners give chemical wood stumpage to con- 
tractors for removing it from the land. In other 
words, landowners seem to attach little value to 
timber as a soil crop. 


Taxes.—This problem is closely associated with 
the foregoing one. Because of cash income land- 
owners can earn through cropland, expensive im- 
provements, such as levees and drainage ditches, 
are made. It is the usual procedure to organize 
improvement districts according to political or 
topographic units, issue bonds to cover construc- 
tion costs, and then retire the bonds by taxes. 
Improvement districts of one sort or another are 
found in all 20 Delta counties, while 13 counties 
are almost completely covered by them. 


Frequently, improvement districts are devel- 
oped at great expense. In many districts, im- 
provement taxes alone are $1 per acre annually; 
in extreme cases taxes of $3 have been reported. 
It is significant that the tax is charged against 
cropland and timberland alike. This assessment 
places a tax burden upon the forest land not com- 
mensurate with its earning capacity, and practi- 
cally forces the owner to put it into farm crops 
as rapidly as possible. 
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Tenants.—Seventy-eight percent of the farms 
in the 20 Delta counties are operated by planta- 
tion managers, tenants, and sharecroppers. Gen- 
erally these classes of operators care little for 
timber since their whole existence is centered 
about the cash crop—cotton. This arises natu- 
rally from the economic relationship between 
operator and landowner, because cotton is a cash 
crop from which each can obtain an easily di- 
vided share at the end of every harvest. The 
crop, therefore, is readily adapted to financing, 
producing, and sharing. This is not so true with 
diversified farming or timber growing. 


With thoughts directed only to cotton, tenants 
and sharecroppers usually make no effort to pre- 
serve good timber even when cutting for inferior 
products such as fuelwood. More than a third 
of these classes of farm operators move to a new 
location every year. This unstable type of opera- 
tor naturally depletes the permanent resources of 
the farm such as timberlands. Indiscriminate 
fuelwood cutting is responsible for removing the 
high-quality trees from many timberlands, leav- 
ing only inferior, worthless trees to dominate 
the area. Such timber contributes little to farm 
income and tempts the landowner to put it into 
cropland at his first opportunity. 


OPPORTUNITIES FOR FARM FORESTRY IN 
THE DELTA 


With the social, economic, and physical prob- 
lems, such as were briefly discussed in the fore- 
going, retarding interest in timber growing, the 
whole aspect might appear rather discouraging. 
But when full value of forestry in a planned pro- 
gram of agriculture for the Delta is recognized, 
these problems become of secondary importance. 
In this program, forestry should find a place for 
the following reasons: 


Farm woodlands are important in a program 
of wise land use——Many areas along bayous and 
sloughs should remain in timber under manage- 
ment. Local farm leaders of the Delta are begin- 
ning to realize that every acre on the farm should 
contribute to the family welfare, and that such 
areas should become a part of the planned agri- 
culture in the Delta. In a recent summary by 
Daniels (2) of the reports of county planning 
committees composed of farm leaders, recom- 
mendations are made for setting aside 14.6 per- 
cent of the Delta farm land area for woodland 
protected from grazing. This recommendation 
was based upon land use principles and covered 
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those areas along bayous and sloughs predisposed 
to flooding. 


To supply domestic needs.—There are 97,400 
farms in the Delta embracing 1,678,000 acres of 
timber, or an average of 17° acres to the farm. 
Since the average farm family uses approximate- 
ly 15 cords of wood each year, this area perhaps 
could provide permanently for farm needs, if 
under timber management. But judging from 
past experience, this will not be the case and one 
can expect further shrinkage in forest land. This 
fact lends emphasis to the desirability for an edu- 
cational program of timber management in the 
area. 


Increase farm income.—The financial income 
from timberland to supplement farm income can 
be developed into an important economic factor 
in agriculture of the Delta. The landowner will 
have to be shown that diversified farming, in 
which forestry has a share, is one solution to 
the economic ills which now beset him, resulting 
from diminishing foreign cotton markets, a carry- 
over of 13,400,000 bales of cotton from previous 
years, and a 1938 crop of 12,000,000 bales. For 
cotton farming, the outlook is indeed discourag- 
ing. 

But the outlook for hardwood timber grown in 
the Delta presents a different aspect. Water, rail, 
and road transportation facilities generally make 
the bulk of timber readily accessible, except dur- 
ing wet seasons. Through these means, it is 
readily moved to northern and eastern consuming 
centers. 


Steer (5) presents an optimistic outlook for 
hardwood stumpage. He states, “the trend of 
stumpage prices since 1900, when adjusted to the 
purchasing power of the dollar, has been dis- 
tinctly upward in the country as a whole.” Steer 
also suggests that continued demands for hard- 
wood products for interior finish, cooperage, 
high-grade veneer, and specialties indicate a mar- 
ket that will provide a steady outlet for hardwood 
stumpage. This outlook lends encouragement to 
the development of sustained yield for the farm 
forests of the Delta. 


Increase gainfully employed days on the farm. 
—Daniels (3) points out that the number of 


°The farm forest acreage is materially higher than this 
since, in taking the census data, “each farm operator 
was asked to report as a unit all the land he considered 
a part of his farm, but not to include isolated tracts 
of timberland not connected with his farm.”—Bureau 
of Census. 
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gainfully employed days on the farm during the 
year has a direct influence on farm income. He 
shows that the average farmer in Minnesota, for 
example, is gainfully employed 341 days a year, 
while the Arkansas farmer is gainfully employed 
but 175 days. He attributes this largely to di- 
versified farming practiced in Minnesota as con- 
trasted with the one-crop system of Arkansas. 
He believes that farm income is directly influ- 
enced by this factor since Minnesota has an aver- 
age annual farm income of $1,570 compared to 


$600 for Arkansas. 


This problem might be partially solved through 
developing forest products industries such as 
furniture and dimension stock that would pro- 
vide an outlet for labor during slack periods of 
farming. 


A Forestry PRoGRAM FOR THE DELTA 


Because of the human problems associated 
with forestry, a program of education offers one 
solution since general physical features of 
the Delta augur opportunities for forestry in a 
planned program of diversified agriculture. The 
present depleted condition of woodlands results 
from causes associated with land ownership. This 
indicates the necessity of carrying an organized 
program of education to the landowner under the 
leadership of extension agents of the University 
of Arkansas College of Agriculture in coopera- 
tion with the Forest Service, the state forester, 
and farm organizations such as the Farm Bu- 
reau and Grange. Definite steps should be taken 
to initiate the program in the near future. For- 
esters, in general, have overlooked the opportu- 
nity for developing woodlands as a permanent 
supplement to agriculture in the Delta. They 
are partly to blame, therefore, for the present 
chaotic woodland situation. 

With the county agricultural extension agent’s 
office as a clearing house, the following educa- 
tional program might be organized: 

1. Set up a farm organization forestry com- 
mittee composed of interested community leaders 
in each county. This committee will govern the 
forestry program within the county, suggest the 
policies, and cooperate with the county agent in 
carrying the program to individual farmers. 

2. The committee will have the responsibility 
of encouraging the planting of forest trees to pro- 
vide future farm timber in areas where timber 
resources are being rapidly depleted. 
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3. The committee will be responsible for en- 
couraging demonstrations in timber management. 
Landowners will become acquainted thereby with 
methods of managing their timber to supply farm 
needs and to supplement farm income through 
sale of stumpage. 

4. Finally, the committee will be responsible 
for dissemination of educational material such as 
posters, leaflets, circulars, and results of demon- 
strations, in cooperation with the county agent, 
at farm organization meetings, 4-H clubs, and 
schools. 

This educational program should arouse inter- 
est in forestry and pave the way for legislation to 
provide an equitable tax for timberlands. It 
should gather impetus as the committees, in all 
Delta counties, unite in a single purpose to adjust 
existing tax laws which are retarding the whole 
program of forestry. 

This and associated problems can be solved 


2) 
os 
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permanently and equitably by organized effort to 
place forestry in a permanent program of land 
use. 
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TREE PLantinc on Farms Has Dousiep Since 1935 


| Freres res have more than doubled their tree-planting activities since 1935, ac- 


cording to a report of the U. S. Forest Service. 
was distributed during the calendar year 1938. 


A total of 55,359,728 trees 
Approximately 41,700,000 trees 


were distributed in 1937, 35,600,000 in 1936, and 26,150,000 in 1935. 
The Clarke-McNary Law, passed in 1924, provides for the allotment of federal 


funds to states matching such appropriations for carrying on fire protection work in 
forests and for furnishing forest tree seedlings for plantings on farms. Expenditures 
by the federal government during 1938 in this program were $75,286.33; the states 
spent $306,910.33 on the cooperative project. 

A total distribution of 7,036,000 forest tree seedlings by Georgia gave that state 
the lead in the nation during 1938, with New York taking second place with dis- 
tribution of 5,610,000 trees, and Pennsylvania third with 4,347,000. Other states 
which distributed more than 3,000,000 trees include Arkansas, Florida, South Caro- 
lina, Tennessee, and Wisconsin. 


LICENSING OF FORESTERS 


REPORT OF COMMITTEE! ON LICENSING OF FORESTERS 
NEW YORK SECTION 


This report of the New York Section’s Committee on Licensing of Foresters was presented to the 

New York Section at its annual winter meeting January 26-27, 1939, in Albany, N. Y. Those 

present at the meeting voted to take no action on the report until all Section members have had an 

opportunity to study it, and not to have a bill introduced in the New York State legislature until 
the Section has given an affirmative majority to the undertaking. 


study has been to determine whether it is 

desirable at this time to recommend to the 
New York Section, Society of American For- 
esters, the licensing of the professional foresters 
in New York State. 

Object of licensure-—The primary object of 
licensure is to protect the public against igno- 
rance and incompetence on the part of those who 
profess to render essential service. 

Historical—The system of licensing the 
learned professions originated in the medieval 
crafts. During the Middle Ages nearly every 
specialized occupation was subjected to controls 
authorized by either church or state. This was 
eventually abolished because the licensing of mas- 
ters and compulsory apprenticeship of employees 
proved not a benefit but a nuisance. Further- 
more, the guilds could not be adapted to the 
changes caused by inventions and the Industrial 
Revolution. 

Present status.—Today licensure in this coun- 
try is a prerogative of the various states. In the 
state of New York a license is required at the 
present time for admission to the practice of the 
following occupations: 


p URPOSE of study.—The purpose of this 


Professional Croup 


Semiprofessional Group 


from none (optometry) to six years (surveying). 
A license issued in another state having equiv- 
alent requirements is usually recognized in New 


York State. 


Oregon.—The State of Oregon has a law 
whereby logging or forest engineering is recog 
nized as a profession requiring the state license 
in engineering for its practice within the state. 

Washington.—The State of Washington is al- 
so considering the enactment of a law licensing 
the professional logging or forest engineer. 


Canada.—In Canada the Provinces of Quebec 
and New Brunswick have laws providing for the 
licensing of professional foresters. The Quebec 
law has been in force for many years, but the 
New Brunswick law became operative only in 
April 1938. In each case the law provides for a 
board of five examiners, of which four members 
must be foresters. Licensed foresters from other 
provinces may be registered without formality 
other than payment of the regular fee provided 
the province in which they are residents extends 
a similar privilege to their own registered for- 
esters. For jobs which require special qualifica- 
tions, the board may also accept non-residents 


Nonprofessional Group 


Architecture. Nursing. Certified Public Ac- 
Dentistry. Optometry. countant. 
Engineering. Pharmacy. Certified Shorthand 
Law (Bar Association). Pediatry. Reporting. 
Medicine. Land Surveying. 


Veterinary Medicine 
and Surgery. 


The educational requirements vary in the dif- 
ferent groups. They include as little as four 
years of high school training (land surveying) 
and as much as six years of college work (med- 
icine). The practical experience necessary varies 


cer Rk. Fenska, Chairman. 


for a period of not more than two years with a 
fee fixed by the Minister of Lands. 

The province of British Columbia recognizes 
logging or forest engineering in their licensing 
law for Professional Engineers. 


Germany.—In Germany under the new forest 
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law all foresters must pass a rigid state examina- 
tion before they can practice their profession. 
The German forestry student must complete a 
prescribed university course and in addition serve 
one to two years without remuneration as an 
apprentice gaining practical experience before he 
is accepted as a professional forester. The law 
applies to foresters in both private and public 
employment. 

The new law also requires that all forest own- 
ers of over 2,500 acres must employ a profes- 
sional forester who must have passed the state 
examination for foresters. 

Shade tree experts ——At the present time the 
states of Connecticut, Rhode Island, New Hamp- 
shire, Maine, and Louisiana have state laws re- 
quiring that every person who solicits or con- 
tracts to do private shade tree work must be duly 
licensed by a state examining board. They also 
provide a penalty and legal action against un- 
licensed individuals or organizations. 


Definition of forestry.—Forestry means the de- 
velopment of forest areas for the maximum ser- 
vice to mankind. Silviculture is the core around 
which all other phases of forestry evolve. 

The statement is sometimes made that the con- 
cept of present day forestry differs from that of 
25 years ago. This is hardly based on facts. 
The earliest definition to be found in print in this 
country is attributed to Gifford Pinchot (1914) 
in which he defines forestry as follows: 

“Forestry is the common sense way to handle 
woodlands for what they can bring; it is the art 
of producing from the forest whatever it can 
yield for the service of man.” 

This definition is as good today as it was 25 
years ago. It is broad enough to include all the 
so-called modern trends or phases of forestry, 
such as wood-utilization, game management, rec- 
reation, and soil erosion. Furthermore, in Eu- 
rope, the cradle of forestry, management plans 
have included these phases as part of forestry 
for over a hundred years. 

It is all a matter of economics. Even silvicul- 
ture, when it disagrees with local economic con- 
ditions, must give way to economics. Therefore, 
the degree to which forestry is practiced on an 
area depends on local economic conditions. The 
above definition takes this into consideration. 


Professional forester—The Administrator of 
the Federal Fair Labor Standards Act has defined 


a professional as follows: 
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“A professional is any employe: (a) Who is 
customarily and regularly employed in work 

“(1) Predominantly intellectual and varied in 
character as opposed to routine mental, manual, 
mechanical or physical work, and 

(2) Requiring the consistent exercise of dis- 
cretion and judgment both as to the manner and 
time of performance as opposed to work subject 
to active direction and supervision, and 

“(3) Of such a character that the output pro- 
duced or result accomplished cannot be stand- 
ardized in relation to a given period of time, and 

“(4) Based upon educational training in a 
specially organized body of knowledge, as dis- 
tinguished from a general academic education 
and from an apprenticeship, and from training 
in the performance of routine mental, manual, 
mechanical or physical processes in accordance 
with a previously indicated or standardized for- 
mula, plan or procedure, and 

““(b) Who does no substantial amount of work 
of the same nature as that performed by non- 
exempt employes of the employer.” 

The above definition when applied to the work 
of the forester gives us a legal definition of a 
professional forester.” 

In Canada the legal definition of a forester is 
“A person qualified to advise upon or supervise 
in a professional capacity the execution of work 
in one or more of the branches of forestry.” 


Who is a forester?—The purpose of forestry 
education is primarily to provide systematic in- 
struction in forestry and allied subjects. When 
the fruits of this instruction are put to practical 
use we have what we know as the professional 
forester. 

There are in this country a variety of “for- 
esters” whose education and experience varies 
from years of college training and field experi- 
ence to that of only a few months in practical 
woods work or as an enrollee in one of the Civil- 
ian Conservation Corps camps. 


“For immigration purposes, the General Consular In- 
structions to the American Consulate offices defines a 
forester, as follows: 


“A forester is one who is trained and skilled in the 
production, protection or utilization of forests. A for- 
ester might be a skilled tree planter, but one who plants 
and cares for shade or ornamental trees is not neces- 
sarily a forester who deals with forests rather than with 
trees. While an ordinary woodchopper would not be 
considered as coming within this class, an experienced 
woodsman who knows something of practical logging 
engineering would be considered as a skilled agricultural 
laborer.” 


LICENSING OF FORESTERS—A REPORT 


The question naturally arises as to what stage 
along this scale of extremes is a man really qual- 
ified to merit the designation of a professional 
forester. 

It is the consensus of opinion of the profes- 
sion that a five-year college training, plus certain 
additional years in practical experience, is essen- 
tial to qualify one for the field of the profession- 
al forester. This brings it within the require- 
ments of the professions of law, medicine, and 
engineering, all of which require a license for 
their practice in the State of New York, and all 
other states and countries. 

Mere membership in the Society of American 
Foresters does not by itself qualify a person to 
the designation of professional forester in the 
opinion of most men in the profession. The rea- 
son is that the qualifications for the initial grade 
(Junior member) are based on the acquisition of 
theoretical training in the fundamental princi- 
ples of professional forestry. For this grade, 
practical or field training is not required. If 
the candidate is a graduate of a school of forestry 
approved by the Council, he is accepted on the 
sponsorship of three members, in absence of 
protests after publication of his name. 

In regard to the so-called practical forester 
who has obtained his experience chiefly in the 
““miversity of hard knocks” it is our attitude, as 
well as that of the Society, that such an individ- 
ual is not a professional forester unless he merits 
the educational qualifications set forth in the 
Constitution and By-laws of the Society issued 
in July 1938. These require that he have an ade- 
quate understanding of the basic economic, busi- 
ness and technical facts and principles sufficient 
for the foundation of a professional career in 
forestry and substantially equivalent to the train- 
ing given in a school of forestry approved by 
the Council. 

At the present time each institution sets up its 
own special curricula for forestry education as 
it desires and is the sole judge of their adequacy 
for the professional training of a forester. Until 
our Society takes steps to set up a uniform edu- 
cational standard for the professional forester 
through a state licensing board we may continue 
to have a certain number of foresters with in- 
adequate basic knowledge oi the profession. The 
Council of the Society seems to be unable to for- 
mulate any minimum standards of professional 
instruction due to the variables that enter into 
the problem. For instance, when specialized cur- 
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ricula fail to show even a minimum of general 
forestry, defendants are not lacking to point out 
the fact that such subjects are an indispensable 
part of forestry. Yet graduates from these same 
specialized courses themselves have frequently 
bemoaned their lack of basic training in silvicul- 
ture after they have been out of school only a 
short time. i 


Foresters in private employment.—A study of 
the membership of the New York Section shows 
that there are at the present time (1938) approx- 
imately 200 foresters employed in this state in 
forestry and allied fields. Out of this number 
75 percent are in public service, and 25 percent 
in private employment. In this latter group are 
18 who are engaged in a phase of forestry which 
would require a license if such a law were now 
in force. 

There is, however, a definite trend at the pres- 
ent time for more foresters to seek private em- 
ployment. This is due to the remote possibility 
that opportunities in federal employment are 
likely to increase in the immediate future. That 
private employment is increasing is indicated by 
a study of the employment of graduates of five 
forestry schools? for 1937 which shows that 11 
men were in the federal forest service, 3 in state 
work, 27 with private companies, and 31 not in 
forestry or unemployed. 

The graduates from the New York State Col- 
lege of Forestry for the same year showed a simi- 
lar trend. Of the 93 graduates in 1937, 10 percent 
were absorbed by the federal government, 2 
percent by the state, 42 percent by private agen- 
cies, 35 percent unemployed or in non-forestry 
business, and 11 percent in graduate work.* 

Also, there is the possibility that some type of 
public regulation for the management of private 
forest land may be enacted in the not distant 
future. Should such be the case the employment 
of foresters by private concerns would undoubt- 
edly increase. 

If a licensing law should be passed by the state 
legislature the 18 men now engaged in private 
forestry work in New York State would receive 
their licenses, without examination, through the 
so-called “grandfather clause” based on the 14th 
Amendment of the Constitution of the United 


8Yale, Harvard, Maine, New Hampshire, and Connec- 
ticut. 

‘From “Report of the Committee on Employment,” 
New England Section, J. D. Curtis, Chairman, March 3, 
1938. Published in S. A. F. Affairs, April 1938. 
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States which in part provides that “‘no state shall 
make or enforce any law which shall abridge the 
privileges or immunities of citizens of the United 
States; nor shall any state deprive any person of 
life, liberty or property, without due process of 
law; nor deny to any person within its jurisdic- 
tion the equal protection of the laws.” 

The effect of this Amendment is to prevent any 
state from making laws which take away any of 
the rights of a citizen of that state without due 
process of law. By due process of law is meant 
that method of procedure usually followed in giv- 
ing the general public of any particular state no- 
tice that the rights of the citizens of that state are 
to be restricted and affording the general public 
and the persons whose rights are to be restricted 
an opportunity to be heard on the question why 
those rights should not be abridged or confined 
or restricted. 

Regulating pursuit of occupations.—tThe rea- 
sonable regulation by states and municipalities 
of various occupations and professions is not 
contrary to this amendment in so far as it does 
not operate to deprive one of his property with- 
out due process of law. 

Licensing statutes, whether applied to profes- 
sional or other occupations are, in a sense, pub- 
lic regulations of those professions and occupa- 
tions, but today they are usually applied in only 
two directions. 

(a) In the first instance, to make reasonably 
certain that the public obtains qualified persons 
to conduct the work involved in professional ac- 
tivities or trained occupations, and 

(b) To take away this privilege for cause. 

The meaning of the word “property rights” 
is not confined to tangible visible property wheth- 
er it be land or personal property. We have a 
broader concept of this idea which extends to 
the right of labor. The right to work in any 
calling is a property right of which a person 
cannot be deprived by simple mandate of the 
legislature. 

In the forestry profession today there is no re- 
striction upon any person to undertake to do pro- 
fessional forestry work in and among the general 
public. Of course informed persons will be care- 
ful to obtain trained and qualified persons only, 
to undertake work requiring professional train- 
ing. However, the general public is not so in- 
formed, and speaking both practically and legally 
there is nothing to prevent any person from read- 
ing one or two books on forestry and holding 
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himself out to the general public thereafter as 
being able to advise on forestry matters compe- 
tently. 

Licensing laws seek to make reasonably cer- 
tain that such persons do not have this oppor- 
tunity to harm the general public. However, be- 
fore this right to do forestry work of a profes- 
sional character can be restricted to persons who 
meet reasonable standards both as to training and 
character, it is this general public who must be 
given notice that this right will be restricted and 
who must be afforded an opportunity to be heard 
on that subject. After suchsnotice and such op- 
portunity is given, no objections to licensing 
laws can thereafter be heard at least upon the 
ground that the general public did not know that 
these laws were about to be passed. 

The use of the “grandfather clause” in pro- 
fessional licensing laws applies to that class of | 
persons in the general public who either (1) 
were practicing that profession or occupation 
when the licensing laws went into effect, or (2) 
who claim that they have had that right after 
these laws were passed. All persons in these two 
categories therefore are in a position where the 
licensing laws cannot deprive them of the right 
to follow that vocation as long as they live. The 
length of time that it takes for these persons to 
disappear from the scenery after the licensing of 
any vocation usually takes the span of a life- 
time, and in this we find the origin of the term 
“grandfather clause.” If a licensing law were to 
be passed today applicable to any occupation or 
profession it would be very likely that it would 
be on the statute books for the span of a grand- 
father’s time, which may be from 70 to 80 years 
before all persons who claim they have a right 
to follow that vocation, at the time that the licens- 
ing law was enacted, would be completely elimi- 
nated. 

A law requiring the licensing of a profession 
usually sets up some method or machinery that 
guarantees to the public generally some mini- 
mum standard of professional ability, before the 
privilege of licensing is granted to the applicant. 
This usually contemplates examination. How- 
ever, we cannot require persons already engaged 
in that profession to take those examinations in 
order for them to continue in that profession, 
but we can require them to register each year in 
order to continue and sustain this professional 
status. Examination of the licensing laws of oth- 
er professions will be found to contain words to 
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the effect that persons engaged in that occupa- 
tion may obtain their license by registration, that 
said laws apply only to persons who attempt to 
enter that occupation after that law is passed; 
and furthermore, the laws usually also contain 
some time limitation, usually one to two or three 
years, within which all persons then engaged in 
that occupation must register. The notice to the 
general public and the opportunity to those in- 
terested are given by the actual passage of the 
law and before the legislature or its committee. 

It would seem an opportune time to place a 
licensing law on our statute books now, if we 
are ever going to do so. In future years when 
incompetent “foresters” might secure their license 
through the “grandfather clause” the best inter- 
ests of the profession would suffer correspond- 
ingly. 

Need for licensing foresters.—The private em- 
ployer has no means of determining competence 
among foresters today. He does not know when 
or if he is getting expert technical service. For 
instance, there is now in existence a firm of con- 
sulting foresters made up of a partnership, nei- 
ther one of whom is a qualified practitioner. 
Both men, however, are extremely successful bus- 
iness men and apparently they are giving their 
customers what they want. Whether the custom- 
ers are getting what they need is an open ques- 
tion. 

That men who employ private foresters would 
have confidence in the licensed forester is shown 
by the following case: 

A banking firm wanted to float a bond issue 
for a wood-using industry in one of the New 
England states. The value of the timber owned 
by the company was a large item as security for 
the bond issue. The wood-using company had an 
appraisal made of the timberland by a local 
“timber-cruiser.” The banking firm, however, 
wanted to check this appraisal with an inde- 
pendent cruise and appraisal by a forester. But 
where could they secure a competent forester the 
board of directors asked. The state forester final- 
ly approved a certain forester as competent to 
make such an appraisal and issued a special cer- 
tificate to this forester. The bonding house ac- 
cepted his appraisal and issued the bonds. Here 
was the fore-runner of the licensing of the pro- 
fessional foresters by the states in this country. 

Licensing, furthermore, would give the pro- 
fession a higher rating with the general public 
than it now has. The present standing of the 
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forester in the eyes of some people i is well illus- 
trated by the following case: 

A recent announcement for a competitive ex- 
amination for the position of forester in the De- 
partment of Correction stated as the duties of the 
forester, “To supervise planting, cutting and mill- 
ing forest products, etc.” He was also to act as 
guard and a very rigid physical examination was 
required. The applicant had to have at least one 
year of college training in forestry. The salary 
was $1,600 per year. 

Applicants for the position of prison guards 
were required to have only a high school educa- 
tion but their initial salary was $1,800 per year. 
Thus the forester had to accept a lower salary on 
account of his forestry training. 

The need in this country for uniformity of for- 
estry school standards as to training of foresters 
can be accomplished in a large measure through 
the requirements of a state license. The Society 
of American Foresters alone has been unable to 
make any progress along this line. 

The stronger schools have shown the greater 
tendency to branch out, adding specialized cur- 
ricula devoted almost exclusively to some branch 
of land management, such as recreation, game or 
grazing, or concentration on phases of utiliza- 
tion to the exclusion of other branches of for- 
estry. While all these subjects and their practice 
are within the realm of the profession when they. 
tie in directly with forestry, one who specializes 
in these subjects should first acquire a sound ba- 
sic training as a forester. 

Without some agreement on the existence of a 
common professicnal body of knowledge, for- 
estry becomes, instead of a profession, a loosely 
bound aggregation of miscellaneous subjects 
based on the one hand on land management for 
everything but agriculture, and on the other, in- 
cluding as specialties all forms of utilization of 
forest products irrespective of land management. 

If the requirements for licensing of foresters 
specified as a minimum a five-year course in a 
school of forestry the foregoing conditions would 
not be difficult of solution. A five-year course 
would give the necessary time for an adequate 
forestry base. 

Forest ranger.—The work of the forest ranger 
is chiefly of a vocational nature rather than of 
the professional type. He usually works under 
the direction of a forester, or follows more or 
less routine work based on an established policy. 
Therefore, it is the opinion of the committee 
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that there is no real need for the licensing of 
the forest ranger. 

Furthermore, the practical nature of the work 
of the forest ranger is an excellent proving 
ground for the forestry graduate just out of col- 
lege. This field should be one of those left open 
to him for experience to qualify for the license 
of a professional forester. 


Obstacles to licensure.—While there are no 
real disadvantages to the licensing of foresters 
there are obstacles in the way of this require- 
ment. 

(1) It will be difficult to define the field of 
activity within which only licensed foresters 
might operate. Obviously licenses could not be 
required of foresters engaged in work for which 
men are also trained in other than forestry 
schools. For example, licenses would probably 
not be required in most branches of utilization 
since pulp and paper chemists, technicians, log- 
ging superintendents, saw mill operators, and 
lumber salesmen need not necessarily be forest- 
ers. Neither would licenses be required of men 
engaged in the tree nursery business, or game 
management as such. In fact such men should not 
be able to qualify for a forester’s license unless 
they also had a general forestry training. 

(2) There is no public demand for licensing 
of foresters. 

Advantages of the licensing of foresters —(1) 
In the absence of a licensing system the forestry 
profession is at the mercy of charlatans in pri- 
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vate fields and of politicians in public employ- 
ment. 

(2) Licensing would be a step towards the cre- 
ation of a forestry profession based on a body of 
common professional knowledge. 

(3) Licensing would eliminate the free appro- 
priation of the term forester by men almost en- 
tirely devoid of professional qualifications. Such 
men even seek membership in the Society of 
American Foresters as proof of their profession- 
al status. In some instances they have even used 
political pressure to secure. endorsement by pro- 
fessional subordinates for this advancement. 


(4) It would give the profession the protec- 
tion of the public against individuals who en- 
deavor, without proper qualifications, to capi- 
talize upon the reputation for expert knowledge 
and reliability which alone justifies the existence 
of professions. 

(5) Through a licensing board the require- 
ments for the professional forester can be main- 
tained on a uniformly high standard through the 
requirements of five years of college training 
plus a certain number of years of actual experi- 
ence as the basis for the license of the forester. 

(6) Licensing would help place forestry on a 
par with the other professions such as medicine, 
law, and engineering. 

It is the next important step in the establish- 
ment of forestry on a professional basis in the 
states. 


New Hysrip VARIETIES OF POPLAR 


M ORE than 2,000 new hybrid varieties of poplar trees have been produced within 
the past two years by the Dominion Forest Service in collaboration with the 
Department of Agriculture and the National Research Council of Canada. This work 
is being carried on in the laboratories and greenhouses of the Research Council and 
the greenhouses at the Central Experimental Farm in Ottawa, and in the nurseries at 
the Petawawa Forest Experiment Station, Chalk River, Ontario. The object of this 
extensive forest tree breeding program is to produce rapid-growing and disease-re- 
sistant varieties of poplars suitable for pulp and match stock, and drought-resisting 
varieties for shelterbelt planting in the prairie sections of western Canada. 

About 1,500 varieties are primarily designed for testing as shelterbelt trees in the 
Prairie Provinces. Trees for this purpose must be resistant to drought, frost, and wind, 
and to furnish these characteristics the native aspens found in the vicinity of Calgary 
are used. Branches of these trees are shipped to Ottawa during the winter months 
when the male flowers are dormant, and the pollen is dusted on to flowering branches 
of the different hybrid and other varieties of poplar available at the Central Experi- 
mental Farm. Approximately 200 natural poplar hybrids have already been identified 


in the vicinity of Ottawa. 


THE LICENSING OF FORESTERS: A COMMENT 


By JULIUS KAHN 


In his article “Licensing of Foresters” in the February JourNnaAL, John Sammi took exception to 


some of the arguments in favor of state licensure. 


The author of the following article, who is a 


lawyer as well as a professionally trained forester, disagrees with some of Professor Sammi’s 
conclusions. 


1939, the article “Licensing of Foresters ” by 

John Sammi contains so many errors and 
misstatements that corrections are necessary. As 
far as possible, I will follow his article, subject 
by subject. 


lle the JouRNAL oF Forestry for February 


Wuat Is Licensinc? 


The word “license” usually is associated with 
the meaning of privilege. It refers to authority 
to do or omit an act, which authority may be 
granted by a political body, a private corporation, 
or person, or without any authority other than 
the mere assertion of right or privilege, affirma- 
tively or negatively. As applied to licensing of 
the professions, it means the grant of authority by 
a political body, to persons disciplined in spe- 
cialized fields of activity, which authority is 
withheld from persons not so disciplined. Of- 
times, nonprofessional callings are also licensed, 
but in this class of occupations the word usually 
used is “permit.” These permits are usually 
granted by political subdivisions of the state. 
The state does not license plumbers, electricians, 
and barbers. The political subdivisions of a state 
have certain varying laws concerning buildings 
and construction, and, to make reasonably cer- 
tain that buildings conform to law, they require 
that the work be done by persons who are 
charged to see to it that such will be the case, on 
pain of losing their “permits” to do such work 
in the future. 

When the general hygienic laws of the state 
touch on the occupation of persons engaged in 
certain work, the state has imposed licensure of 
such persons. The work of the embalmer and 
undertaker is an example of such calling and is 
licensed by the state, not under its educational 
law, but usually under the general powers of the 
health department. 

The licensing of peddlers and prostitutes, when 
done, is not strictly a license. In that respect, 
the use of the word “license” simply indicates the 
liberty which we take with the English language 


with the ordinary meaning of the word. Such 
procedure is simply local police control over 
vagrancies. 

For general economic purposes, the defini- 
tions of licensing by Jensen and Wyand may be 
acceptable, but as confined to the sphere of pro- 
fessional licensing they do not suffice. The basic 
idea in professional licensing is to assure reason- 
ably that the general public shall have recourse 
to adequately prepared and responsible men in 
callings affected with a public interest. The em- 
phasis is on the character and the preparation of 
these men rather than upon the regulation of the 
particular professional activity. 


By Wuat AcGenciges ARE LICENSES GRANTED? 


The federal government does not have the 
power to grant licenses to professional callings. 
In that respect, it holds no importance whatso- 
ever. The several sovereign states of our union 
have not delegated to the central government the 
power to regulate education. This power has been 
reserved by our several states, which exercise 
same fully, even extending into the field of pro- 
fessional licensing. The federal government un- 
der its constitution, can regulate interstate com- 
merce, but this is far afield from licensing a 
calling or a profession. 

Business men do grant licenses for the sale of 
patented articles, territorial rights for the sale 
of an infinite variety of products, but in this re- 
spect, the word “license” has no significance to 
any meaning of professional licensing. 


JUSTIFICATION 


I find no sympathy with the suggestion of Jen- 
sen to the effect that licensing prevents a pro- 
fession from degrading into a nuisance. Our 
professions reached lofty heights, rendered great 
public service, and gained the esteem of the pub- 
lic before they became licensed callings. It is 
more likely true that even without licensure, 
these professions would have continued in their 
preordained destinations. Licensure became 
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necessary due to the growth in population, ac- 
tivity, and territory, as a result of which the av- 
erage man could no longer ascertain for himself 
who the responsible practitioner was and turned 
to society for the answer, namely licensure. Li- 
censure also became necessary for a profession 
to assume a larger scope and responsibility in 
the direction of public affairs in that it was the 
legal method by which such profession entered 
into an understandable and responsible relation- 
ship with the state. 

The pressure for licensing may be external or 
internal. Essentially, it is the same thing, be- 
cause the need for licensure is apparent however 
the same may be exerted. While professional 
licensure tends to make available reliable men 
and service, these, in and of themselves, do not 
justify licensure. When we speak of a profes- 
sion, it is well to bear in mind a concept of an 
organized group, possessed of learning, possessed 
of a spirit of public service, possessed of the 
thought of truth in that service. The further as- 
surance of a livelihood obtainable by virtue of 
licensing is not a professional consideration jus- 
tifying such licensure. In fact, the professional 
spirit constantly curbs the urges of that incident. 


It is, then, in the opportunity for a profession 
to enlarge its horizon, to grow intellectually, to 
create a comradeship in a certain field, to be of 
greater public service, and to enter into a clari- 
fied relationship with the general public, that the 
justifications for licensure will be found. 


The forestry profession is concerned with mak- 
ing a proper use of land constituting approxi- 
mately two-thirds of the land area of the United 
States, and, in the case of the State of New York, 
one-half of her land area. The problems inter- 
woven into this work are of first interest and im- 
portance to the state and of growing public in- 
terest. Is it unreasonable to suggest that a body 
of men trained to do this work shall be so or- 
ganized that for the results of their work of today 
the responsibility shall be borne by the profes- 
sion in the future? Or shall the state and public 
not have a body of men responsible for long-time 
forestry programs? Or shall we continue to 
leave large sections of forestry activities, pro- 
fessional in nature, to nonforesters, and never- 
theless be charged for the results? Perhaps licen- 
sure of doctors and lawyers because of immediate 
urgent considerations, is of more importance 
than licensure of professional foresters, who can 
plan, and use the Ohio Valley so as to reduce 
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floods? Or would this not also be an urgent im- 
mediate consideration ? 

Authority is cited that licensure is, in fact, a 
tax on the theory, perhaps, “that a rose by any 
other name smells just as sweet.” However, Wil- 
lard E. Atkins, in his Economics of Modern Life, 
Van Rees Press, New York, 1939, cites at page 
299 as follows: 


““At one time, the fee system was of major im- 
portance in governmental business. The use of 
fees does not occupy large space in our modern 
revenue systems.” 


It is but reasonable that the licensing authority 
reimburse itself for the cost of carrying on this 
service to the profession and to the public, and 
to that extent it should not be classified as a tax. 
Of the several professions in the State of New 
York for which fees are exacted for the taking of 
the required examinations and for the annual 
registrations, the cost is expected to be borne by 
the examinees, but information leads me to be- 
lieve that the general fund must make up to some 
extent the deficiencies occasioned in the operation 
of these licensing agencies. This is justified in 
the public interest which obtains the benefit of 
such licensed men. There is no support then to 
the contention that the licensing of foresters is a 
tax measure, hidden or otherwise. It may be of 
interest to note that the fees for taking examina- 
tions in the State of New York vary from $10 in 
the case of pharmacist to $25 in the case of en- 
gineer. 


LIcENSES AS APPLIED TO FORESTERS 


To some extent, | have already discussed the 
limitation on the federal government to under- 
take the licensing of professional foresters. How- 
ever desirable it would be that the federal gov- 
ernment undertake to do this work, we cannot ex- 
pect fundamental changes in our system of gov- 
ernment, merely to suit the interest of the for- 
estry profession. It is much more sensible to 
try to fit ourselves into the present scheme of 
things. The question of whether licensing of pro- 
fessional foresters is necessary in the general 
public welfare is inevitably bound up with the 
question of what shall we do with our natural re- 
sources and our great land areas. The fact that 
the federal government employs professional for- 
esters in its own service, through civil service 
examinations, is no suggestion that licensing 
should not be encouraged. The federal govern- 
ment and the state government today do not em- 
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ploy or admit to civil service examinations men 
from other licensed professions unless they can 
show that they have been licensed in that calling 
by some state. 


With reference to the public demand for licens- 
ing of foresters, it is true that no campaign for 
such has taken place in public, but it is to be 
questioned whether any _ profession became 
licensed by virtue of public demand for such. 
What is probably true is that the thoughtful per- 
sons in any professional calling realized the nec- 
essity for such act, not as a solution of all pos- 
sible problems with which such occupation is 
confronted, but possibly as the best available 
remedy to undertake to do the work of that pro- 
fession with full public responsibility and recog- 
nition. Public attention has been focused upon 
the field of forestry for at least fifty years in the 
United States, and it is unreasonable to assume 
that this interest is trained only on the fields and 
the woods and not upon the men therein en- 
gaged. 

The objection is raised to the licensing of the 
forestry profession by the state. At this time, we 
should not engage in theories of government, but 
should be concerned with the situation as it ex- 
ists today. The licensing of professional callings 
is part of the educational function of a state, and 
if done must be done by the several states of our 
union. ‘The situation in Canada seems to indi- 
cate that foresters from other provinces of Can- 
ada and even from the United States have diffi- 
culty in procuring licenses to practice profes- 
sional forestry in the province of Quebec. This 
does not tell the whole story. Apparently, there 
seems to be an interchange of such privileges 
between all the provinces of Canada except Que- 
bec and perhaps from Quebec to the other prov- 
inces. The peculiar situation whereby this con- 
dition exists seems to be part of the historic 
background whereby Quebec and the remainder 
of Canada became the Dominion that it is today. 
It, no doubt, is true, but is perhaps unfortunate 
and will in time subside. 

However, in the United States of America this 
condition does not exist. There is reciprocity be- 
tween the forty-eight states of our union in con- 
nection with the recognition of the licenses grant- 
ed in one state by a sister state. In New York 
every one of the laws licensing professions pro- 
vides for the issuance of licenses to practitioners 
from other states, upon the submission to this 
state of satisfactory evidence that the require- 
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ments for the issuance of such license by the per- 
son requesting same were substantially the equiv- 
alent of the requirements in force in this state 
when such license was issued. Of course, each of 
the forty-eight states can set up reasonable re- 
quirements for the professional standards of its 
professional men, but, once those standards are 
set up, any other person from any other part of 
the United States, complying with these stand- 
ards, has the right, guaranteed by our federal 
constitution, to obtain a license in his calling. 


For instance, the State of Arizona may license 
professional foresters after one year’s study and 
three months’ experience, whereas the State of 
New York may require a four-year course of 
study. The standards of the State of New York, 
will, of course, be higher than those required by 
the State of Arizona. Presumably, a citizen from 
the State of New York will have no difficulty in 
complying with the regulations of the State of 
Arizona, but a citizen from the State of Arizona 
may have difficulty in complying with the regula- 
tions of the State of New York. This does not 
offend the federal constitution, wherein the sev- 
eral states agreed not to violate the rights and im- 
munities of the citizens of the several states in 
our union. It is a situation entirely dissimilar 
to that described as existing between the Province 
of Quebec and other provinces in the Dominion 


of Canada. 


The suggestion that the Society of American 
Foresters be constituted as the agency for licens- 
ing of professional foresters, may, at first glance, 
sound logical. However, from the thesis so far 
developed, it would appear that no competent 
authority exists in the federal government to con 
fer any such power on our Society, and that it 
is extremely unlikely that forty-eight states 
would confer such power of the same character 
and at the same time upon our Society. Further- 
more, licensing being a public function, it is 
hardly likely that any government would dele- 
gate this power to a private society such as the 
Society of American Foresters. The pages of 
the JouRNAL are replete with the difficulty that 
the Society has had with enforcing disciplinary 
rules, and setting up standards of ethics. These 
powers can only be exercised effectively with the 
force of government behind them, which unfortu- 
nately our Society at this time does not possess. 

There then follows a discussion on certain ad- 
vantages and disadvantages to foresters in con- 
nection with licensing their occupation. Licens- 
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ing will not place forestry on a par with other 
professions, licensed or otherwise; licensing will 
but give to the profession the power to regulate 
itself, enforce its precepts, and assume the re- 
sponsibility for which today it is chargeable, per- 
haps unofficially. In these respects, it offers op- 
portunity for growth in service and intellectu- 
ality. 


LICENSING OF FORESTERS IN THE STATE OF NEW 
YORK 


The committee studying the subject of licens- 
ing of foresters in the State of New York has 
prepared legislation under consideration, which 
admittedly needs revision. It follows closely 
the sections of the law under which other pro- 
fessions, and in particular the engineering profes- 
sion, were licensed. First, it is desirable to have 
the approval of the principle of licensure by the 
profession. It would, thereupon, submit a bill 
for public scrutiny and discussion. 

However, certain statements made in the dis- 
cussion by Professor Sammi need clarification. 
In the State of New York, no civil service ap- 
pointments in the licensed professions are made 
unless the appointees are duly licensed. The bill 
exempts foresters in the employ of the state un- 
til the expiration of the present existing term of 
office. However under the “grandfather clause” 
of the bill, such state employees can acquire 
licensure upon registration without examination. 
So far as federal employees are concerned a state 
cannot require an employee of the federal gov- 
ernment to hold a license as a condition to work 
for the federal government in that state, because 
it would then be infringing upon the activity of 
the federal government and would, to that ex- 
tent, be unconstitutional. The federal govern- 
ment today rarely employs professional men from 
licensed professions unless they first have state 
licensure. It seems logical to believe that, were 
the profession of forestry to become a licensed 
calling, the federal government would require 


from foresters, as a condition to entering fed- 
eral work, to hold a state license to practice for- 
estry also. 

Licensing would be controlled by the Board 
of Regents of the University of the State of New 
York. Its agency to carry out the law licensing 
foresters would be a board of seven foresters ap- 
pointed by said regents. This board holds office 
for five years only and its members are remov- 
able for misconduct, incompetency, or neglect 
of duty. 

I am confident that the profession of forestry 
has seven men who possessten years of practical 
experience. No member of the federal govern- 
ment of the State Conservation Department would 
be precluded from appointment to this board, 
because it is precisely in this field that such men 
would be readily obtainable. Another highly 
responsible source from which to obtain men 
with ten years of practical experience to staff 
such a board would be from the faculties of the 
forestry colleges. My observations of faculty 
members of at least three forestry colleges lead 
me to believe that they possess that blend of ex- 
perience, theory, and understanding of young 
men to fit them eminently for the post of forestry 
license board examiner. 

The suggestion that licensure is a Machiavel- 
lian scheme whereby certain commercial inter- 
ests seek to dominate and control the forestry 
profession in New York is rejected as not worthy 
of consideration, and is in fact not true. 

I invite Professor Sammi to scan the list of 
the gentlemen constituting the examining boards 
of the several professions. He will find without 
exception that these boards are manned by the 
outstanding men in their particular professions, 
that it is an honor sought by such men, and that 
these men usually serve without compensation, 
except for their daily travelling expenses or per 
diem charges. 

At this point, would Professor Sammi kindly 
explain the meaning of the word “oligopoli?” 


STATE RIGHTS VERSUS THE FEDERAL GOVERNMENT 


By executive order of March 14, 1939 President Roosevelt established the Necedah Migratory Water- 
fowl Refuge, an area of some 40,500 acres in Wisconsin. Many American foresters, particularly state 
foresters, have followed with interest the federal government’s program for retiring submarginal 
lands from agriculture. The following opinion of the Attorney General of Wisconsin is published 
because it has a significant bearing on this refuge. The Wisconsin Conservation Commission is not 
adverse to the establishment of a federal migratory waterfowl refuge under conditions mutually 
satisfactory to the federal government and the state, provided the refuge is limited to that portion 


of the area suitable for migratory waterfowl. 
primarily valuable for upland game birds. 


_The area as proclaimed contains a large acreage 
It is the Attorney General’s opinion that the State of 


Wisconsin has not ceded to the federal government jurisdiction over the area known as the Necedah 
Migratory Waterfowl Refuge. 


THE STATE OF WISCONSIN 
OFFICE OF THE ATTORNEY GENERAL 


MaDISsON 
April 19, 1939. 
Conservation Department 
State Capitol 
Madison, Wisconsin 
GENTLEMEN: 

You have called to our attention an Executive 
Order of President Roosevelt, under date of 
March 14, 1939, whereby a migratory waterfowl 
refuge, known as “The Necedah Migratory Wa- 
terfowl Refuge,” is established. These lands, 
consisting of some 40,500 acres in Jackson, Ju- 
neau, Monroe and Wood counties, were acquired 
by the federal government under authority of 
Title II of the National Industry Recovery Act, 
approved June 16, 1933 (48 Stat. 200), and the 
Emergency Relief Appropriation Act of 1935, 
approved April 8, 1935 (49 Stat. 115). 

These lands have apparently been classified by 
the Department of Agriculture as submarginal 
lands, and it was planned to remove such lands 
from agriculture in this area, which was desig- 
nated as a sand erosion district. 

It was originally contemplated that the state 
should lease from the counties under fifty-year 
leases, all of the submarginal lands owned by 
the counties on tax deeds, and that the submar- 
ginal lands in private ownership would be pur- 
chased by the federal government and turned 
over to the state for conservation purposes, al- 
though later the federal government commenced 
the purchase of county-owned lands and the state 
discontinued its efforts to lease these lands. 

The Executive Order, above referred to, among 
other things, provides: 


It is unlawful for any person to hunt, trap, capture, 
wilfully disturb, or kill any bird or wild animal of any 
kind whatsoever within the limits of this refuge, or to 
enter thereon except under such rules or regulations as 
may be prescribed by the Secretary of Agriculture. 


We are asked whether the State of Wisconsin 
has lost its sovereignty and jurisdiction over 
these lands, and whether the Conservation Com- 
mission is authorized to enter into long-term 
leases or treaties with the federal government 
respecting this area otherwise than as contem- 
plated by sec. 1.056, Wis. Stats. You also inquire 
if this area may be established as a migratory 
waterfowl refuge pursuant to sec. 1.036, Stats., 
irrespective of sec. 1.056. 

Sec. 1.056 was created by Ch. 375, Laws 1935, 
and reads: 

Consent of the State of Wisconsin is hereby given to 
the United States to acquire by purchase, gift, lease or 
condemnation, with adequate compensation therefor, 
areas of land and water within boundaries approved by 
the governor and the county board of the county in 
which the land is located, for the establishment of state 
forests, state parks or other state conservation areas to 
be administered by the state under long-term leases, 
treaties or co-operative agreements, which the conservya- 
tion commission is hereby authorized to enter into on 
behalf of the state with the federal government. 

You state that this enabling act was passed at 
the request of federal authorities for the express 
purpose of providing for the administration of 
the area covered by the Executive Order, and 
that upon the passage of such section U. S. Comp- 
troller McCarl approved of payment for the lands 
in question with federal funds. 

It is apparently now the position of the federal 
government, as evidenced by the Executive Or- 
der, that it has exclusive criminal jurisdiction 
over the area purchased by it, regardless of the 
provisions of sec. 1.056, and irrespective of the 
fact that the state of Wisconsin has not divested 
itself of jurisdiction over the lands. 

It is true that a state may cede to the federal 
government the jurisdiction to define and try 
crimes under certain circumstances. ‘This is 
exemplified in that portion of sec. 8, Art. I, 
United States Constitution which grants Congress 
the power— 
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To exercise exclusive legislation . . . over all places 
purchased by the consent of the legislature of the state in 
which the same shall be, for the erection of forts, maga- 
zines, arsenals, dock-yards, and other needful buildings. 

Where the United States acquires title to lands 
which are purchased by the consent of the legis- 
lature of the state within which they are situated, 
for any of the purposes mentioned in sec. 8, Art. 
I, above quoted, the federal jurisdiction is exclu- 
sive of all state authority. U. S. of America v. 
Francisco Unzeuta, (1930) 281 U. S. 138. It 
would seem, however, that under the decision of 
Arlington Hotel Co. v. Fant, 278 U. S. 439, the 
scope of the purposes to which such property 
may be put is as broad as the proper functions of 
government make desirable. Also, it is to be 
noted that where a state cedes land to the United 
States for any of the governmental purposes de- 
fined in sec. 8, Art. I of the U. S. Constitution, 
the jurisdiction of the United States is exclusive; 
but, if the land is acquired or held in any other 
way, the United States holds merely as a pro- 
prietor, and the jurisdiction of the state is com- 
plete, except that it cannot interfere with the use 
of such land for governmental purposes. Williams 
v. Arlington Hotel Co., (1927) 22 Fed. (2d) 669, 
Aside from the question of jurisdiction, the rights 
of the federal government as a proprietor may 
exceed in some respects those of a private owner, 
as is pointed out in 24 California Law Review, 
573, 575, but it is unnecessary for us to go into 
these distinctions here. 

In the Williams case, supra, it was recognized 
that where the land is not acquired by the United 
States under the above mentioned constitutional 
provision, the state may cede such jurisdiction as 
it sees fit, and the extent of the jurisdiction of 
the federal government depends upon the terms 
of such cession. It is apparent that the lands in 
question were not acquired by the federal gov- 
ernment for any of the purposes mentioned in 
Art. I, sec. 8 of the U. S. Constitution. This be- 
ing true, it is clear under the foregoing author- 
ities, and under cases which we will discuss later, 
that we must find legislative consent on the part 
of the state of Wisconsin for the exercise of any 
sovereign jurisdiction over the area by the United 
States. 

Mere ownership of lands and public use by 
the United States government in the absence of 
cession of jurisdiction by the state does not con- 
fer such sovereignty. U. S. v. San Francisco 
Bridge Co., (1898) 88 Fed. 891. In this case 
the court said at pp. 893-4: 
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... It is not alleged in the information, nor does the 
fact otherwise appear, that the land upon which the new 
San Francisco post office is being constructed was pur- 
chased by the United States with the consent of the 
state, or that political jurisdiction over the same has 
been otherwise ceded to the United States by the state. 
Upon this state of facts, it must be held that the state 
of California retains complete and exclusive political 
jurisdiction over such land, and, this being so, there can 
be no question that persons there committing murder, or 
any other offense denounced by its laws, would be sub- 
ject to trial and punishment by the courts of the state. 
2 Story, Const. sec. 1227; People v.. Godfrey, 17 Johns, 
225; Ex parte Sloan, 4 Sawy. 330, Fed. Cas. No. 12,944; 
U. S. v. Stahl, 1 Woolw. 192, Fed. Cas. No. 16,373; U.S. 
v. Ward, 1 Woolw. 17. Fed..Cas. No. 16,639; U. S. v. 
Cornell, 2 Mason, 60, Fed. Cas.*No. 14,867. In the case 
last cited it was said by Mr. Justice Story: 

“But although the United States may well purchase 
and hold lands for public purposes, within the territorial 
limits of a state, this does not, of itself, oust the juris- 
diction of sovereignty of such state over the lands so 
purchased. It remains until the state has relinquished 
its authority over the land, either expressly or by neces- 
sary implication.” 


Our own supreme court, in the case of In re 


O’Connor, (1875) 37 Wis. 379, 384, said: 


. .. But the United States, as a mere proprietor of 
land situated within the limits of a state, which was 
acquired by purchase, without the consent of the legis- 
lature, has no paramount authority derived from owner- 
ship of the soil. United States v. Ames, 1 Wood. & 
Minot, 76. “The United States, holding lands within the 
state territory (unless in the cases specified by the con- 
stitution), hold them by the same tenure that individuals 
do.” Duncan, J., in Commonwealth v. Young, supra, 313. 
... “The rights of sovereignty are never to be taken 
away by implication.” Spencer, C. J., in The People v. 
Godfrey. 


The only provision of our legislature other 
than sec. 1.056, above quoted, which might be 
deemed a consent of a migratory waterfowl ref- 
uge by the federal government in sec. 1.036, 
Stats.. which reads: 


Consent of the state of Wisconsin is given to the ac- 
quisition by the United States by purchase, gift, devise, 
or lease of such areas of land or water, or of land and 
water, in Wisconsin, by and with the consent of the gov- 
ernor of the state, as the United States may deem nec- 
essary for the establishment of migratory bird reserva- 
tions in accordance with the act of congress approved 
February 18, 1929, entitled “An Act to more effectively 
meet the obligations of the United States under the 
migratory bird treaty with Great Britain by lessening 
the dangers threatening migratory game birds from drain- 
age and other causes by the acquisition of areas of land 
and of water to furnish in perpetuity reservations for 
the adequate protection of such birds; and authorizing 
appropriations for the establishment of such areas, their 
maintenance and improvement and for other purposes,” 
reserving, however, to the state of Wisconsin full and 
complete jurisdiction and authority over all such areas 
not incompatible with the administration, maintenance, 
protection, and control thereof by the United States 
under the terms of said act of congress. 


It is to be noted, however, that both secs. 1.036 
and 1.056 require the consent or approval of the 
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governor which we understand has not been ob- 
tained in the present instance. Furthermore, the 
Executive Order does not purport to cover areas 
acquired by the federal government under the 
Act of Congress referred to in sec. 1.036, and, as 
previously suggested, the extent of the jurisdic- 
tion of the federal government depends upon the 
terms of the cession by the state. Consequently, 
the scope of sec. 1.036 is limited to areas pur- 
chased by the federal government pursuant to 
the act of congress approved February 18, 1929. 

It might well be that the Conservation Com- 
mission acting under sec. 23.09 (7) (d) would 
have the authority to enter into long-term leases 
and treaties with the federal government for the 
taking over and administering of these lands as 
a conservation project, independently of the au- 
thority granted by sec. 1.056. Sec. 23.09 (7) (d) 
grants the commission broad powers tu acquire 
by purchase, condemnation, lease or agreement, 
and to receive by gifts or devise, lands or waters 
suitable for state forests, state parks, public shoot- 
ing, trapping or fishing grounds or waters, fish 
hatcheries and game farms, forest nurseries and 
experimental stations, together with authority to 
maintain the same. This, however, would in no 
way increase the sovereignty of the federal gov- 
ernment over such areas as respects the regula- 
tion of hunting, fishing or trapping. On the 
contrary, this section clearly contemplates main- 
tenance and control by the conservation commis- 
sion rather than by some outside agency. More- 
over, the very fact that sec. 1.056 was specifically 
passed for exactly the sort of project here con- 
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sidered, as has previously been brought out, 
would indicate that the legislature intended this 
statute should be used in making long-term leases 
with the federal government rather than sec. 
23.09 (7) (d), which does not specifically men- 
tion agreements with the federal government. 

You are therefore advised that the sovereignty 
and jurisdiction of the state of Wisconsin include 
the area described in the Executive Order, and 
that in so far as the Order attempts to assert fed- 
eral criminal jurisdiction over the area in con- 
nection with hunting and trapping, it is void. 
Under Sec. 1.01, Stats., it is the duty of the gov- 
ernor and all of the subordinate officers of the 
state to maintain and defend its sovereignty and 
jurisdiction. Sec. 29.02 (1), Stats., provides that 
the legal title to and the custody and protection 
of, all wild animals within this state is vested in 
the state for the purposes of regulating the en- 
joyment, use, disposition, and conservation there- 
of. The matter of providing for such regulation 
has been delegated to the conservation commis- 
sion by sec. 29.174, Stats. Under subsec. (2) 
thereof, such authority may be exercised either 
with reference to the state as a whole, or for any 
specified county or part of a county, or for any 
lake, or stream, or part thereof, and in view of 
the conclusion hereinbefore expressed, such juris- 
diction of the commission includes the area de- 
scribed in the Executive Order establishing the 
Necedah Migratory Waterfowl Refuge. 

Yours very truly, 
Joun E. Martin, 
Attorney General. 


HOW MUCH FORESTRY IS NEEDED IN THE REDWOODS 
FOR CONTINUOUS PRODUCTION?? 


By EMANUEL FRITZ? 


Consulting Forester, California Redwood Association 


Prepared in a colloquial style to invite discussion by loggers at the Pacific Logging Congress of the 
practicability of minimum silvicultural practices recommended for effectuating continuous produc- 
tion in the redwood region this brief paper indicates also that the forester’s job is not finished with 
the preparation of the recommendations; there remains the difficult job of fitting the recommenda- 
tions to the actual timber and logging conditions, which job falls largely on the logger. 


continuous production in the redwood re- 

gion, but that little is important. It re- 
quires only a little conscious thought and effort 
on the part of the logger. This effort should be- 
come second nature to him as he gets used to it 
and it should cost him no money. Actually it 
should be an economy. 

Many loggers, in the redwoods as elsewhere, 
have gotten an erroneous impression of what 
forestry really is. There has been so much 
careless talk and writing about it that the west- 
ern logger might feel he is not practicing fores- 
try if he does not “sand paper” his cutover land 
as is done in Europe. Forestry has many de- 
grees of intensity. In some countries forestry 
can be as intensive as is agriculture. But in 
our western forests, with old-growth timber still 
plentiful, forestry must be extensive and many 
of the fine points one reads about in the books 
must be omitted. No more forestry should be 
recommended for application on private lands 
than will pay its way. What little forestry is 
required at the present time in the redwoods can, 
I am certain, be proved to pay its way. 

Now then, just how much forestry is neces- 
sary to put the redwood region on a continuous 
production basis? 

First. Only such trees should be cut as are 
certain to yield a profit. This is the basis of 
economic selective logging. 

Second. As many of the remaining trees 
should be saved as is practicable. 

Third. During logging, the crews should do 
whatever is possible to prevent damage to the 
good immature trees. 

Fourth. The slash must be burned with a 
conscious effort to prevent the fire getting out 
of hand and doing damage to the trees that are 
to be saved for future growth. 


VV con little forestry is required to effectuate 


"Presented at the Pacific Logging Congress, Tacoma, 
Wash., October 19-21, 1938. Keynote of the Congress 
program was “Logging for Continuous Production.” 

; “Associate Professor of Forestry, University of Cali- 
ornia. 


Fifth. The cutover land must be protected 
along with the operating area and the virgin 
timber. 525 

Fundamental to these five points is a conscious 
and definite determination to hold cutover land 
with a view to returning to it for a second cut 
and from then to go on a permanent basis. 
This is a matter for the owner to decide. The 
others are problems for the logger to solve. 

Let’s go over the five points again in some 
detail. As to cutting only profitable trees and 
leaving immature trees, that has always been 
the practice. But, in the past, the unprofitable 
trees were left flat on the ground where they 
are only in the way and where they can do no 
one any good. They are a total loss. They 
should be left standing for a second cut later 
on. But how can they be left standing when 
wire-rope systems of logging are used? It has 
been the practice in the redwoods to “tight-line” 
the yarding lines across the land when a change 
of line must be made to a new tail tree. Is it 
feasible to pull the lines back toward the spar 
tree and run them out again on a new road? 
It is being done in other regions. What change 
is needed and what would it cost to do the same 
in the redwood country? That’s a question for 
the logger to investigate and answer. He has 
had far more difficult problems to solve and has 
always solved them. Does this one have him 
“stopped?” I don’t think so, but let’s give it 
some thought and figure out what can be done 
with our present steam equipment. 

Where tractors are used the problem is simpler. 
The tractor can dodge the trees that should be 
saved. Nevertheless, the drivers must be or- 
dered to avoid banging into the trees and knock- 
ing off their bark, and the hooktenders must be 
instructed to so lay out the roads that the logs 
being yarded, and their lines, will not tangle 
with the standing trees. 

Perhaps it would be a good idea to put some 
kind of a mark on those of the immature and 
other trees that are mest worth saving and then 
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see to it that the choppers, tractor drivers, and 
others do not damage them. Of course, we can- 
not save all the immature trees, but a strong ef- 
fort should be made to save as many of the best 
of them as is possible. In other words, damage 
should be held down to what is unavoidable. If 
eight or ten such trees per acre can be saved there 
is a certainty that the operator can come back 
for a second cut after he has finished cutting over 
the entire area, because by that time, 20 or 30 
years hence, these trees will have grown much 
larger and more valuable. They speed up their 
growth immensely when released from crowding. 

Now, here is something that the logging boss 
should be especially interested in. His efficiency 
is judged, as a rule, by his logging costs. Sup- 
pose the owner decides to go “all the way” toward 
continuous production. Then the logging boss 
can change his entire attitude toward the logged 
over land. In the past he has figured that the 
owner will never go back to the cutover acres, 
and therefore, he, the logger, feels he must take 
off everything of any present value or otherwise 
lose it. But when the operation is to be on a con- 
tinuous production basis, he can say, “Well, as 
long as I can come back over this cutover land, 
I won’t cut everything, but take only those trees 
which will be cheapest to log and which will pay 
their way. I can make a better cost showing in 
spite of the greater trackage I will have to build 
and the more landings I will have to have, and 
furthermore, I will be leaving a sweet lot of stuff 
that will be worth logging when I get ready to 
come back.” If the logger looks at it that way, 
forestry will take care of itself automatically. 

It has been proved by many studies in other 
regions that by cutting only certain trees and 
leaving the others, greater margins for stumpage 
and profit are possible. Such studies are needed 
in the redwoods and they should be undertaken 
by the logging departments themselves. Only in 
this way will the logger find out what and how 
much he should cut or leave to get the lowest 
logging cost and the most profitable logs for the 
mill. It’s a nice job to undertake, and | think 
every logger should give it a lot of thought and 
get studies under way soon. They need not be 
elaborate. The simpler they are, the better. 

Now a few words more about fire. Most log- 
gers think foresters are “cracked” on fire protec- 
tion. Actually, foresters look upon fire as a 
nuisance that interferes with their real work and 
which hurts also your own business. It is not 
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enough to leave trees. They must be left in good 
condition and they must be protected, otherwise 
the savings already noted will be lost to the own- 
er. If the trees are barked or burned at the base, 
they do not have the capacity to grow as fast as 
they would if unharmed; furthermore, decay will 
get into the injured portions. Slash, of course, 
must be burned. But it is important to burn it 
carefully enough that no serious damage is done 
to the trees. If the slash is burned broadcast the 
great heat rising to the crowns will kill the foli- 
age. Fortunately, this does not kill redwood, but 
it does set the trees back many years in growth, 
and worse yet, such fire damage stimulates 
sprouting all along the trunks. These sprouts 
will grow into limbs and make all future growth 
of a common grade, whereas it should be, and 
can be, of an upper grade. The question then is: 
How can we get away from the old broadcast 
burning method and do less damage to our re- 
sidual trees? Is it feasible to burn in spots or 
in strips? It has been done in several cases and 
it has given good results. Is it necessary to call 
in the entire crew at slash burning time and have 
all hands look after burning, or can the burning 
be handled more cheaply if assigned to one man 
who will burn in small spots over a longer period 
of time and whenever the weather makes it safe? 
Slash burning is a special job and, it seems to 
me, should be assigned to a fire boss working 
under the logging superintendent. He would look 
after general protection during the summer and 
after slash disposal when the rains have set in. It 
would be his job also to keep fire out of cutover 
land after the loggers have moved away. There 
is no gain in leaving trees if they are not pro- 
tected. 

To sum up, here is what | think faces the log- 
ger: 

He can’t get full advantage from economic se- 
lective logging if he doesn’t find out which trees 
are running up his costs. Once he knows which 
ones are profitable, he must find out how to leave 
the others intact and how to burn the slash with- 
out damaging them. And, of course, he must 
have a good fire department to protect all his 
land. 

This is all the forestry we need at this time in 
the redwoods. As a starter, | would suggest you 
do not look upon selective logging as forestry, 
but rather as good logging business. And I feel 
certain it will pay well. The job now is, “How 
can it be effectuated in the woods?” 


TRENDS IN LUMBER PRODUCTION IN OREGON AND WASHINGTON 


By HERMAN M. JOHNSON 
Pacific Northwest Forest and Range Experiment Station 


The lumber industry of Oregon and Washington is of outstanding value not only to these two 

states but to the entire nation. In these states is produced a considerable part of the entire lumber 

requirement of the nation. The trend of lumber production in them, therefore, is of outstanding 
interest to fotesters and others throughout the entire country. 


great coniferous stands in the United 

States. Approximately two-fifths of the 
nation’s remaining timber supply is within their 
boundaries. These states are divided by the Cas- 
cade Mountains into two distinct timber-growing 
regions. East of the mountains the country is a 
high, semiarid plateau where ponderosa pine pre- 
dominates. West of the mountains, a region of 
greater rainfall, Douglas fir is the major species. 
Although lumbering in these states has been car- 
ried on for over a century, and on a large scale 
for the past thirty years, there is still a vast sup- 
ply in virgin and second-growth forests. Federal 
Forest Survey compilations show the total stand 
of merchantable-sized timber in the Douglas fir 
region to be 546 billion feet, log scale, and in 
the ponderosa pine region to be 132. billion feet. 
The figures for both regions include a negligible 
quantity of hardwood species. 

The forests have been the backbone of indus- 
trial development of Oregon and Washington 
from the earliest period and are still the main- 
stay of industry and trade. It is estimated that 
at the present time the forest industries in these 
states furnish support, directly and indirectly, to 
roughly 40 percent of the population and account 
for about 60 percent of the industrial payroll, ex- 
cluding agriculture. 

In 1827 Dr. John McLaughlin, chief factor of 
the Hudson’s Bay Company, set up the first saw- 
mill of record on the Pacific Coast, and also the 
first west of the Mississippi River. Further opera- 
tions were soon added in the Willamette Valley, 
Columbia River, and Puget Sound regions. The 
first impetus was given the industry by the Cali- 
fornia gold rush of 1849. The next expansion 
began with the furnishing of material for the 
Union Pacific Railroad in California and was 
further increased by the building of the North- 
ern Pacific to Puget Sound. Coincident with the 
development of railroad transportation and re- 
duction of freight rates, the rapid settlement of 


CY rest and Washington contain the last 


the territory west of the Missouri River, and the 
decreasing lumber cut of the Lake States, the 
lumbering industry of the Douglas fir region in 
particular expanded rapidly. 

The early sawmills were simple, water-driven 
plants producing rough green lumber. With the 
expansion of markets came a gradual change in 
the type of mill, until now the typical mill is a 
large, complex plant composed of many units and 
equipped to turn out lumber in a great variety of 
forms and grades. At least 90 percent of the 
lumber now cut is manufactured in plants rang- 
ing in daily capacity from 100,000 to 500,000 
feet. There is, however, a large number of small 
mills cutting boards, plank, ties, and dimension 
stock. 

In 1905 Washington became the leading lum- 
ber producing state in the nation, which place it 
has since held, except in 1914, when it was ex- 
ceeded by Louisiana. The cut in Oregon has 
never reached the proportions attained in Wash- 
ington. Excepting in 1921 and 1922, Oregon 
has ranked second in lumber cut since 1920. 
Peak production in Washington occurred in 1926 
with 7,546 million feet, board measure; and in 
Oregon in 1929 with 4,784 million feet. Previous 
to 1930, Washington greatly exceeded Oregon in 
lumber output. During the past eight years there 
has been a marked decrease in this differential 
until in 1937 it was only about 350 million feet 
in favor of Washington. It is probable that with- 
in the next decade the Oregon cut may equal or 
exceed that of Washington. 

In the past a large footage of Washington logs 
was sawed in mills on the Oregon side of the 
Columbia River. This situation is being reversed 
gradually as each year greater quantities of Ore- 
gon logs are shipped to Grays Harbor and Puget 
Sound mills. 

The trend of lumber production, by species, 
for Oregon and Washington from 1904 to 1937, 
inclusive, is shown in Figures 1, 2, and 3. Figure 
1 is of special interest in that it reflects the influ- 
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ence of changing economic conditions and great 
calamities on Douglas fir production. These are 
more marked in this species than in others be- 
cause of the greater use of Douglas fir in con- 
struction. Conspicuous changes in production 
were notable at the time of the San Francisco and 
Valparaiso, Chile earthquakes and fires of 1906, 
the 1907 panic, the beginning of the World War 
(1914), entrance of the United States into the 
war (1917), post war inflation (1918-1920), the 
1921 panic, the Japanese earthquake (1923), and 
the world-wide depression. Douglas fir produc- 
tion in 1932 exceeded that of 1904 by only about 
2% million feet. Renewed stimulus was given 
the industry by the National Recovery Act in 
1933. It is doubtful, however, if production 
again reaches the 1926-1929 peak. 

The rapidly increasing production of western 
hemlock mostly ia Washington between 1922 and 
1928 and the rapid decrease following 1929 are 
notable (Fig. 2). Markets for this species prior 
to 1922 were very restricted, but about this time 
individual operators and the West Coast Lumber- 
men’s Association, recognizing the good qualities 
of this wood, started a vigorous market extension 
campaign accompanied by greater care in manu- 
facturing and seasoning. Enlarged markets, both 
foreign and domestic, led to the establishment of 
several mills for the exclusive production of hem- 
lock, and an increased hemlock cut by mills nor- 
mally producing only Douglas fir. 

Western hemlock production reacted more 
quickly and more drastically than did Douglas fir 
to the collapse following 1929. This may have 
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been caused by the consumer’s preference for 
Douglas fir. Also it was about this time that 
Japan, which had been a big market for hemlock 
lumber, established small mills and imported in- 
creasing quantities of hemlock logs instead of 
lumber and squares. As a result of these two 
factors, production dropped in 1932 to the 1910 
level. It is not anticipated that hemlock produc- 
tion will ever again reach the 1928 level owing to 
marketing difficulties and to the fact that pulp 
mills are absorbing increasingly large quantities 
of hemlock logs at a price equal to and in some 
cases exceeding what the lumber industry can 
now afford to pay. 

The rapid increase in ponderosa pine produc- 
tion in Oregon following the 1932 low is the out- 
standing feature presented in Figure 3. With 
minor exceptions the general trend in pine pro- 
duction in this state has been upward. This 
gradual increase in production was given a de- 
cided impetus during the World War. Along 
with other species, there was a marked decrease 
during the 1921 panic. Following this came a 
rapid acceleration due to an extension of markets 
which led to the establishment of additional pro- 
duction units, particularly in the Klamath Falls- 
Lakeview district. Following 1932 the rate of 
increase in production exceeded that of Douglas 
fir, and in 1936 and 1937 the output exceeded 
that of any previous year. 

Cedar, spruce, and other softwoods species are 
of minor consideration from a production stand- 
point although important in their respective fields 
of utilization. 
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A WORK UNIT EROSION CONTROL SURVEY 


By KENNETH J. SEIGWORTH 
Tennessee Valley Authority 


HE time and cost required to control ero- 
sion in specific geographic areas are of 
fundamental importance in the planning 


and execution of watershed protection and flood 
control programs. 


Public and professional opinions agree as to 
the severity and extent of soil erosion in many 
major watersheds and as to the desirability of 
control. Numerous surveys have been made 
which rather accurately reflect the extent and 
character of erosion. Other surveys have shown 
the rapidity with which sediment is being de- 
posited in harbors, in the major river bottoms, 
and behind water storage structures. However, 
review of the literature and discussion with per- 
sons engaged in erosion control activities have re- 
sulted in scant information as to time, labor, and 
cost of erosion control in any specific area or as 
to how to obtain such information. 


In many sections of the country there are two 
major types of erosion situations. First, there is 
the situation on tillage and pasture lands which 
can be readily corrected by changes in agricul- 
tural practice. Here, the control job is mostly 
education of the land operator and adoption by 
him of certain prevention practices such as crop 
rotations, strip cropping, contour furrows, ter- 
racing, pasture improvement, and other desirable 
agricultural methods. Erosion on these areas is 
largely confined to sheet washing and incipient 
gullying, which does not, at present, preclude 
agricultural use. 

The second situation is that of excessive sheet 
erosion and gullying which has advanced to the 
point where engineering and forestry measures 
involving labor, materials, and technical skill not 
possessed by the farmer are required. Such ero- 
sion situations are usually beyond the physical 
and financial ability of the owner to control with- 
out considerable public assistance in the form of 
labor and technical guidance. It is this type of 
erosion with which the Department of Forestry 
Relations of the Tennessee Valley Authority is 
normally concerned. 


Some of the reasons for evaluating erosion 


conditions on a quantitative basis in terms of 
control requirements which can be related to time 
and cost are: 


1. To permit comparison of various areas to 
determine the more critical ones. 


2. To enable decision as to desirable methods 
of correction (e.g., advice, demonstration, or 
contributed labor and materials—singly or in 
combination). 


3. To determine the amount of labor and 
technical assistance required and the methods by 
which, and locations in which, such labor and 
assistance can be used most effectively. 


4. To enable discretion as to allocation of 
funds to this particular phase of watershed pro- 
tection. 


The Department of Forestry Relations, in an 
effort to find an economical method for gathering 
erosion control work-unit data for the excessive 
sheet and gully type of erosion, has developed a 
basis for work-unit estimate, field procedure, and 
record which may be of interest to others en- 
gaged in erosion control and watershed protec- 
tion. The technique described may be employed 
for areas of any size where maps showing forest 
cover in reasonable detail are available (aerial 
mosaics, planimetric or topographic) and where 
open areas are reasonably accessible to, but not 
necessarily visible from, an automobile.’ To date, 
six areas averaging 52,500 acres and totaling 
315,000 acres, have been surveyed. These are 
scattered from near Georgia to the Virginia 
border in eastern Tennessee. They represent a 
variety of topographic, agricultural, economic, 
and travel conditions. 


*This technique was developed through an effort to test 
a sampling method which could be applied over the en- 
tire Tennessee drainage—an area of 26,000,000 acres. 
The method being tested involves possible correlations 
between erosion control work loads as recognized by the 
Department of Forestry Relations and a classification of 
erosion conditions determined as part of a classification 
survey conducted by the Department of Regional Plan- 
ning Studies. (Hudson, G. D. The unit area method of 
land classification, Ann. Assoc. Amer. Geographers. Vol. 
26, 1936.) Results of this test are now being analyzed 
and will be recorded in a future manuscript. 
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ERosIon RECOGNIZED 


This survey recognized all erosion occurrences 
on non-crop lands (idle areas and unimproved 
pastures) and all gully erosion where control in- 
volved measures other than changes in agricul- 
tural practices (the type of erosion where public 
assistance in the form of labor, of technical ad- 
vice, or of forest planting stock is required for 
satisfactory control). It studiously avoided con- 
sideration of pasture and crop land erosion 
where forestry methods of control are not ap- 
plicable. 


FIELD PROCEDURE 


An erosion control engineer and a forester, 
each with more than three years of local ex- 
perience, comprised the field survey party. They 
were equipped with photostatic reductions (1 
inch = 2,000 feet) of planimetric maps which 
showed all topography except elevations. They 
traveled by automobile, supplemented by walk- 
ing to insure complete, close-up visibility of all 
open areas. Forested lands were not visited 
because of the relative non-existence of gully 
erosion on such areas. The party carefully in- 
spected every erosion situation. It was assumed 
in each case that the landowner would need as- 
sistance in control of the erosion. The probable 
control measures on each situation were de- 
cided upon and estimates made as to team-day, 
man-day, and forest planting stock require- 
ments. Acreages were estimated by eye. Type 
of control measures, man-days required for 
preparatory and protection jobs, man-days re- 
quired for reforestation, and number and spe- 
cies of trees required were estimated and re- 
corded on tally sheets for each erosion occur- 
rence and were summarized for each unit area. 


In each instance, control measures were con- 
sidered in the light of local availability of nec- 
essary materials such as logs or rock, and brush 
or straw. 


Two standards of control were considered 
and appropriate estimates made for each: one, 
the method, or combination of methods, which 
would be employed to reduce erosion to a mini- 
mum in a short time with a plentiful labor 
supply (such as C.C.C. or W.P.A.) and with 
competent technical supervision on the job at 
all times (called “Public Labor Control” in the 
Watershed Protection Division of the Tennessee 
Valley Authority) ; the other, the method which 
the average intelligent landowner might reason- 
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ably be expected to carry out (considering avail- 
able time and physical and financial ability ) 
when intermittent technical supervision and for- 
est planting stock are available (called “Land- 
owner Control” in the Watershed Protection Di- 
vision of the Tennessee Valley Authority). In 
the second case, it was recognized that labor 
would be limited, that control measures would 
be spread out over a longer period, and that 
only the most simple engineering devices could 
be attempted. 

It may be noted that. both these approaches 
are being used by the Department of Forestry 
Relations in the Tennessee Valley, and that all 
estimates are based on such experience. It may 
be noted further that the general tendency in the 
department’s erosion control work has been to 
reduce engineering work to the minimum; but 
adequate site preparation is necessary for suc- 
cessful revegetation. Another trend is in the 
direction of landowner control; however, the 
department has made use of available public 
labor in expediting the control program during 
the depression period. 

Man-day was defined as that amount of work 
which can be accomplished by an average far- 
mer or farm laborer working eight hours. 


In estimating team days (horses or mules, 
eight hours) the basis of estimate was such jobs 
as bank sloping, contour furrowing, and ma- 
terial hauling, which can be done more eff- 
ciently by team than by hand. 

Emphasis was placed on vegetative control. 
In practically ali cases, forest cover was indi- 
cated as the ultimate control, although the 
amount of engineering work preparatory to es- 
tablishment of the plantations varied widely. 


RESULTS AND Costs 


Table 1 shows size and location of the sur- 
veyed areas and briefly summarizes the results 
in control work-units; it also shows the number 
of man-days actually spent by the field party 
in surveying each area and the amount of travel 
incurred. 

Examination of the field tally sheets shows 
that 79 percent of the estimated man-days re- 
quired for the erosion control job on the “Pub- 
lic Labor Control” approach is in preparatory 
(engineering) and protection (fencing) work, 
and 21 percent is in reforestation or tree plant- 
ing. On the “Landowner Control” approach, 
53 percent of the job is in the preparatory and 
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protection work, while 47 percent is in refor- 
estation. All the estimated team days are in 
the preparatory and protection phases. 


Cost of making the survey was .463 man-days 
and $1.52 automobile travel per 1,000 acres. 
Cost increased with increase in frequency and 
severity of erosion occurrences. An equally sig- 
nificant cost factor is amount of walking re- 
quired to see the erosion occurrences. The 
Knox County area was the first one surveyed 
and some of this expense is chargeable to ex- 
perience. In the Jefferson County area, incle- 
ment weather and certain administrative diff- 
culties influenced the survey cost. 


In such a survey, the results are only as re- 
liable as the ability of the men who make the 
estimates. On this particular job, one of the 
most competent erosion control engineers (ju- 
nior grade) in the Watershed Protection Divi- 
sion has been completely responsible for the 
preparatory and protection estimates. Several 
individual foresters (junior, assistant, and as- 
sociate grades) participated in the reforestation 
estimates. It is believed that better results are 
obtained when both forestry and engineering 
viewpoints are available on such a survey. 

The field work of the party was checked fre- 
quently on the initial area. It developed that 
about one day in five on the part of a super- 
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visor thereafter would assure uniformity of ap- 
proach and reliability of estimate. It may be 
axiomatic that the more experienced and _bet- 
ter qualified the field estimators, the less super- 


vision required. 


It should not be concluded that the areas cov- 
ered in this survey are typical of the entire Ten- 
nessee Valley. They represent fair samples of 
the eastern Tennessee and possibly southwest- 
ern Virginia portions only. Neither should it 
be concluded that a 100 percent survey of a 
major watershed is necessary to approximate 
the erosion situation. 


This paper suggests one method of making an 
erosion control survey in terms of fairly tan- 
gible work units on large areas where reasonably 
accurate information is desirable and where 
maps which show roads and forest cover or 
open lands are available. It describes and sum- 
marizes an inventory of the erosion control job 
with which the Department of Forestry Rela- 
tions of the Tennessee Valley Authority is nor- 
mally concerned in the light of currently ac- 
cepted standards of desirable land use and in the 
light of current erosion control practices, on six 
areas totaling 315,200 acres in eastern Tennes- 
see. It also includes personnel and travel ex- 
penditures in terms which may be translated into 
dollars and cents costs. 


TasLe 1—Resutts anp Cost SuMMARY OF Work Unit Erosion CoNnTROL SURVEY ON SIX 
AREAS IN EASTERN TENNESSEE; 1937-1938 


Control requirements Survey cost— 


Man days 
Public 

Size labor Landowner Man 
Location of area of area Team days Trees control control days Travel’ 
acres ; 
Knox County —_. 55,600 458 1,298,300 11,641 7,379 30 $ 63.65 

ilton, Meigs, and Br adley 

Bett. is : y 52,900 407 1,252,800 6,951 4,362 18 73.90 
Blount County ES a Le ee 48,500 187 1,241,500 4,714 2,923 18 99.15 
ettersom County, 2 46,500 1,663 2,377,400 26,620 5,953 44. 128.07 
Monroes County 51,200 618 1,265,600 7,243 3,412 16 51.63 
Hancock-Hawkins Counties. een 60,500 585 938,150 6,417 Bo l2 20 62.18 


1Automobile travel at 4.5 cents per mile. 


SOIL FREEZING AS AFFECTED BY VEGETATION AND SLOPE ASPECT 


By B. C. GOODELL 


Central States Forest Experiment Station 


Freezing of soil practically, if not completely, closes it to the infiltration of water and thus results 
in increased surface run-off. Any agency which tends to prevent soil freezing tends to keep the soil 
permeable during all or a greater portion of the year and thus decreases the frequency of high rates 


of surface run-off and consequent floods. 


The following article describes a study of soil freezing 


in which were compared the depths of freeze under different types of vegetation and also with 
different conditions of slope aspect. 


tational cover over the soil reduces soil freez- 

ing both in depth and in time-length of 
existence. It is also known that between vegeta- 
tional types there are various degrees of effec- 
tiveness in this respect. Very few studies have 
been made, however, to determine the actual 
extent by which a vegetational cover reduces 
freezing, how it varies between forest and her- 
baceous cover, and the part played by factors of 
ground topography. 


| T is generally accepted that any form of vege- 


A knowledge of these and other conditions 
which bear on soil freezing is perhaps particu- 
larly important in the Central States because of 
the heavy winter rains to which this region is 
subject and the accompanying high hazard of 
winter floods—a hazard which is increased by 
frozen soils. 


In the fall of 1937, a study of soil freezing was 
initiated by the writer at the Central States 
Forest Experiment Station to determine the effect 
of two factors on the depth to which freezing 
penetrates: the effect of vegetational cover, and 
the effect of slope aspect. 


DESCRIPTION OF EXPERIMENTAL AREAS 


Sites were chosen for the study in the locality 
of the Southern Illinois Branch Station, Hardin 
County, IIl., on areas having a vegetational cover 
typical of the locality both in kind and in de- 
gree of cover intensity. 


To evaluate the first factor, three pairs of sites 
were chosen presenting two contrasts in vege- 
tational cover; one between forest cover and pas- 
ture, the other between forest and clean cul- 
tivated cropland. For the second factor, slope 
aspect, one pair of sites was selected consisting 


“All field work involved in the study was in charge of 
C. E. Sutton, superintendent of the Southern Illinois 
Branch Station. The writer is also indebted to him for 
many suggestions relating to experimental set-up and 
procedure. 


of areas on opposite facing slopes having similar 
vegetational cover. 

The essential characteristics of all sites are 
summarized in Table 1, in which sites A, B, and 
C designate those used for vegetational cover 
comparison, and sites X, those for the study of 
slope aspect effect. 


Between the individual sites of the A, B, and 
C pairs, the factors of slope, aspect, and eleva- 
tion were closely similar, as Table 1 indicates. 
Between the individual X sites, which lay on 
opposite sides of an east-west ravine, all condi- 
tions were similar except the one of aspect. 


The pasture sites of all areas were character- 
ized by a rather poor, light sod cover, typical of 
the closely cropped pastures in the locality. The 
wooded sites were also typical of the locality, 
but differed in one important respect from the 
majority of woodlots of the Central States in 
that they had not been grazed or burned over 
for several years. They thus contained a good 
depth of ground litter. On the cornfield of C 
site there still remained a sparse scattering of 
standing stalks but the soil itself was bare. 

The soil of the whole locality of the study 
was originally of one type and consisted of a 
mantle of yellow silt loam, overlying clay. In 
the wooded areas this same soil still existed but 
on the pastured and cultivated sites erosion had 
removed the silt topsoil exposing a clay or clay 
loam surface. This difference between the soil 
of forested and non-forested sites was unfor- 
tunate, but that it had any appreciable bearing 
on the results obtained is very doubtful. 


EXPERIMENTAL METHOps' 


The method of the study was to compare the 
depth of freezing on each site of a pair by 
measurements taken on both sites during the 
same day. 

To insure sampling of sufficient degree to give 
a good average of the frozen depths, thirty plots 
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TABLE 1.—SiTE CHARACTERISTICS 


: ; Average slope Litter depth 
Vegetational cover (approx. ) Aspect (Inches) 
Percent Mean St. error 
A Pasture—Andropogon, Lespedeza sp. 10.1 N 205 E 
Woods—White, red, black oaks (60 years) Ilse INE AIQES 18; 23 = 101082 
B Pasture—Andropogon, Lespedeza sp... 18.9 N 67° W 
Woods—White oak (60 years) 24.2 N 67° W 2.06 2= 0.117 
G Gropland=— Corn pease ieee een, a ee es. 7.6 N 10° W 
Woods—Oak-hickory (60 years) 11.0 N 5° W 2a 27a=s 0142 
xX asture— Andropogon spy ee 17.4 S 
Pasture—Andropogon sp. 17.4 N 10° W 


ten feet square were mechanically laid out on 
each site. Each plot was marked by a center 
stake and the measurements made at points 
chosen mechanically around this stake. One 
measurement was made on each plot at each day 
of sampling, each measurement being made at a 
distance of one foot from the point of previous 
measurement, following the pattern of concentric, 
clockwise circles around the center stake. 


Actual measurements were taken by means of 
a frozen soil borer or auger developed especially 
for the purpose, and depths were recorded to the 
nearest one-tenth-inch. While working on the 
plots the men were careful not to disturb the 
natural conditions by unnecessary trampling or 
movement of litter. 


It was planned that measurements would be 
made at regular intervals of one week. How- 
ever, the winter proved to be so mild that freez- 
ing was only periodic and measurements were 
taken only when periods of freezing occurred. 

After all freezing was over for the winter, 
careful measurements to the nearest one-tenth- 
inch were made of the litter depth on each plot 
of the wooded sites, and averages were computed 
for each site (Table 1). The instrument used 
for this work was a copy of the one developed by 
Dr. John T. Auten for this specific purpose.” 

In conjunction with the soil freezing measure- 
ments, a record of air temperatures was main- 
tained by means of a thermograph located in a 
standard instrument shelter at the branch station 
headquarters. This location was central with 
respect to the sites of freezing measurements but 
at some distance from each. Furthermore, the 
instrument shelter was located within an exten- 


Goodell, B. C. A soil boring tool for frost depth 
determination. Jour. Forestry 37: 457-459. 1939. 

%Auten, J. T. <A soil study of the Mont Alto state 
forest. Penna. Dept. Forests and Waters. Research 
Bull. 4. 1930. 


sive wooded area which probably influenced the 
recorded temperatures to some degree, causing 
higher minimum and lower maximum values 
than would have been recorded in the open pas- 
tures or cornfield. Nevertheless, for purposes of 
evaluating general winter conditions and for pos- 
sible comparison with the results of future similar 
studies, the records are believed to be satis- 
factory. 

The intention was that measurements of snow 
depth would also be made on each experimental 
plot at each time of soil sampling. There was 
only one snowfall of appreciable depth during 
the entire winter, however, and no soil freezing 
occurred during the period of its existence. 


RESULTS 


Effect of vegetation.—The results of the study 
to determine the effect of vegetation on soil freez- 
ing are given in Table 2. Comparisons should be 
made only between the sites of any one pair since 
factors of slope, aspect, and elevation vary be- 
tween pairs of sites. As shown, there was no 
freezing in the soils of any of the wooded sites. 
Freezing in the pasture soils occurred to a maxi- 
mum measured depth of about 1.5 inches and 
freezing in the cornfield reached a maximum 
measured depth of about 5.5 inches. 

On one occasion, January 30, a hard rain was 
followed immediately by a sudden and severe 
drop in temperature. This combination resulted 
in ice formation within the litter of the wooded 
sites, freezing the litter together in icy plates. 
The soil beneath, however, did not freeze. A 
coating of ice was also formed over the soils of 
the open sites by these same weather conditions. 

The depth of freezing in the cornfield soils 
were somewhat effected by the plow furrows. 
This had been expected and allowance was made 
by scattering the measurements with respect to 
the furrow topography and averaging all values. 
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It was found that with a light freeze, deepest 
frost penetration occurred at the ridge crest and 
least in the trough bottom. With a heavier freeze 
this differentiation became less. 


All freezes during the winter were of brief 
duration, most of them so brief that complete 
thawing had occurred before all sites could be 
visited for sampling. Also, it is unlikely that the 
measured depths of freeze represent the maxi- 
mum depths actually attained. There were other 
freezes so light and transient that no measure- 
ments at all could be made of them, such as 
freezes of less than one day in duration. 


Effect of slope aspect.—The data showing the 
effect of aspect on soil freezing are presented 
with statistical interpretations in Table 3. Since 
freezing occurred on each of the pair of sites 
chosen to study this factor, the ¢ test of signifi- 
cance was applied to the difference in mean 
frozen depth occurring on each date of measure- 
ment. The results show a very high significance 
that the difference in freezing depth between 
north and south slopes was due to the factor of 
aspect alone. As presented, the freezing on the 
north slope was consistently much deeper than on 
the south slope. 


JOURNAL OF FORESTRY 


The summary of the winter temperatures as 
obtained from the thermograph charts is pre- 
sented by Figure 1. This graph was made by 
taking from the charts the hourly temperatures 
during each day of the period of operation or 
from November 24, 1937, to March 31, 1938 and 
totalling these values for each day. The totals 
were then plotted against dates of occurrence with 
the zero line taken at the abscissa corresponding 
to 32° F. maintained for 24 hours. On the re- 
sulting graph, Figure 1, the area above the zero 
line represents the hour-degrees of thaw for any 
period chosen; the area below the zero line, the 
hour-degrees of freezing. 

As shown by this figure the winter was ab- 
normally mild. There were only five periods 
during which the temperature curve fell ap- 
preciably below the freezing level for more than 
one day. (One of these five periods was just 
closing when the thermograph was put into 
operation, and so only shows up on the first 
ordinate of the graph). The least intense of these 
five cold spells, the one of January 7-8, was ac- 
companied by about 550 hour-degrees of freez- 
ing temperatures and resulted in freezing in all 
of the pasture sites and the cornfield site. The 


TaBLE 2.—SuMMARY OF MEAN Frost Deptus ror Sites A, B, anp C 


Depth of freezing, mean of 30 measurements (inches and hundredths) 


‘A sites B sites C sites 
Pasture Woods Pasture Woods Cornfield Woods 
Date Mean_ St. error Mean Mean St. error Mean Mean _ St. error Mean 
Nov. 22, 1937 1.31 = 0.08 0.00 
Nove. 245 1937 3.05-==20518 0.00 
DYE. Oey ICR 23 5===0107 0.00 oma =2006 0.00 
Deco WL9si ee 9.04 = 0.09 0.00 
Afri, G4, CB 1.49 + 0.06 0.00 146 = 0.08 0.00 
Vanteel Oe 939 eueee 2.58 += 0.14 0.00 
1a Sle OSG mere VA == 70109 0.00 
ebic, 19382 1.96 + 0.14 0 
Feb. 28, 1938. 1.34 + 0.06 O00 
TABLE 3.—FReEEzING Deptus on NortH AND SouTH SLOPES 
Depth of freezing’ Value of “t” for 
South North Difference “t” value of 1 percent level 
Date aspect aspect (inches) difference” significance® 
Inches Inches Mean St. error 
Dect 03 (a Sa Pe 0.00 0.62 0.62 + 0.04 15.50 2.66 
Deca el 93 (ee eee 1.64 PART 0.73 + 0.13 5.62 2.66 
Want Gwm | OSG mee ee Se 0.88 Tegal 0:83 ==) 0210 8.30 2.66 
Bebra se 1939 0 er 0.84 1.98 14s ONS 7.60 2.66 


‘Basis: 30 determinations on each slope on each date. 


“Method from Statistical Methods by George W. Snedecor. 341 pp. 1937. 


“Idem. Table 3.8, page 55. 


SOIL FREEZING 


period of most severe cold (in point of total hour- 
degrees below freezing), the one of December 
5-12, produced no freezing in the forested soils 
even though accompanied by over 1800 hour- 
degrees of freezing temperatures. 


SUMMARY OF RESULTS 


l. Freezing occurred frequently and to an 
appreciable depth in pasture and cornfield soils 
during weather which produced no freezing in 
comparable forest covered soils. 


2. Freezing was considerably deeper on a 


north facing slope than on a comparable south 
slope; the difference was caused in all probabil- 


e2s 
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ity by the factor of aspect alone. 

The results obtained from this study are in 
line with common judgment and casual observa- 
tions. However, factual bases for such conclu- 
sions are very meagre, particularly in the Cen- 
tral States region. 

The data here presented give an additional 
factual foundation for the conclusion that freez- 
ing is of less depth in forested soils than in pas- 
ture or in clean cultivated soils, and also sup- 
port the corollary that freezing of forest covered 
soils is less frequent. It is furthermore very 
definitely shown that the factor of aspect should 
be considered in any study of soil freezing under 
natural conditions. 


DATES OF OCCURRENCE 
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Fig. 1—Daily hour-degrees plotted against dates of occurrence with 32° F. as zero line. Nov. 24, 
1937 to March 31, 1938. 


MULTIPLE USE SPRAYER FOR THE APPLICATION OF LIQUID FERTILIZERS, 
INSECTICIDES, AND SOIL DISINFECTANTS IN FOREST NURSERIES 


By W. H. BRENER? 


Wisconsin Conservation Department 


The production of nursery stock involves a large amount of labor. A material reduction in the 


amount of labor required would of course decrease production costs. 


In the following article a 


mechanical sprayer is described which makes possible the application of liquid fertilizers, in- 
secticides, and soil disinfectants at low cost. 


cal solutions, used for the control of para- 
sitic organisms and for the maintenance 
of soil fertility, is a regular practice in the man- 
agement of forest nurseries. The application of 
sulfuric acid, formaldehyde, and other fungicides 
at the time of seeding is necessary in all nurs- 
eries subject to damping-off disease. The treat- 
ment of nursery beds with insecticides, such as 
Bordeaux mixture or tobacco extract, is required 
whenever the appearance of parasitic insects is 
detected. The application of nutrient salts in 
solution often becomes urgent due to a suddenly 
developed soil deficiency. An excessive rainfall 
promoting the leaching and consumptién of nu- 
trients, or unexpectedly high germination of seeds 
and overcrowded beds, may call for a treatment 
of stock with a complete fertilizer. A high car- 
bon-nitrogen ratio caused by application of raw 
organic remains, formation in soil of insoluble 
iron and aluminum phosphate compounds, the 
loss of replaceable potassium due to a deficiency 
of base exchange material, and a number of other 
conditions may develop a need for an immediate 
re-establishment of a proper balance of nutrients. 
This is accomplished by the application of am- 
monium sulfate, ammonium phosphate, potas- 
sium sulfate, potassium nitrate, or other readily 
soluble synthetic fertilizers. Certain minor ele- 
- ments, as well as indol-acetic acid in combination 
with vitamin B, may also be applied in liquid 
form either for the improvement of soil fertility, 
the promotion of stunted root growth, or regen- 
eration of the roots injured by white grubs or 
toxic agents. 
Up to the present time, the application of 
chemicals in solution has been largely accom- 
plished by watering cans, a slow and costly prac- 


A PERIODIC application of various chemi- 


"The writer is indebted to Prof. S. A. Wilde, Univer- 
sity of Wisconsin, and to Henry Myron, supervising 
mechanic of Wisconsin Civilian Conservation Corps, for 
helpful suggestions and aid in construction of the de- 
scribed unit. 


tice. In some instances, the solutions were forced 
through the Skinner overhead system at a risk of 
plugging and corroding the pipes. Some im- 
provement in application of liquids was made by 
the use of small tanks or barrels, mounted on 
wheels and pushed along the seed beds. None of 
these methods, however, maintain a constant con- 
centration of applied solution, or distribute the 
liquid uniformly over the treated area. To rem- 
edy these defects, a suitable sprayer has been as- 
sembled by the writer. 


A second-hand, one-and-half ton truck was 
stripped of the rack, fenders, and cab. The 
wheels were turned about to increase the gauge 
and thus permit the operation of the truck over 
a standard four-foot seedbed. A 200-gallon 
Meyers’ barrel-like wooden tank was mounted on 
the truck and equipped with a pressure pump to 
maintain a uniform discharge of the liquid. 
Within the tank a powerful agitator of the pro- 
peller type was installed to facilitate the dissolv- 
ing of chemicals and to prevent the formation of 
precipitate or changes in concentration of applied 
solution. Both the pressure pump and agitator 
were connected with the drive shaft of the truck 
and brought in operation by separate, conveni- 
ently located levers. The liquid was distributed 
through two horizontal spraying pipes with 1/16 
inch nozzles. One of these pipes was mounted in 
a permanent position and the other on a long 
swinging rod, making possible the treatment of 
beds adjacent to overhead system line (Fig. 1). 


In operation, the required amount of salts, 
measured by graduated scoops, is placed in the 
tank, and the tank is filled with water by means 
of a hose. The motor is started and agitator 
brought into action. Depending upon the nature 
of salts, it is either kept in operation throughout 
the entire treatment, or turned off after the salts 
are dissolved. Ordinarily in the application of 
soluble nitrogen-phosphate-potash fertilizer, it is 
sufficient to operate the propeller for a period of 
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MULTIPLE USE SPRAYER IN FOREST NURSERIES 


15 minutes and make application with the agita- 
tor stopped. 

The sprayer is run in low gear following the 
paths between seedbeds, with pressure pump 
working, and the liquid is sprayed over two rows 
of seedbeds. The nozzles are arranged in such 
a position that the spray is delivered chiefly in 
between the rows of seedlings. This minimizes 
the danger of “burning” the stock by chemicals 
and decreases the amount of subsequent watering 
necessary for washing the chemicals off the 
leaves. The proper distribution of liquid is 
achieved by regulation of pressure, speed of the 
truck and, if necessary, size of nozzles. Ordi- 
narily rate of application is fixed to deliver one 
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gallon per 100 square feet traversed. At this 
rate, it is necessary to make 4 trips to distribute 
the required two gallons of solution over a 4 by 
12 standard seedbed. 

The relatively slow discharge of the liquid with 
1/16 inch nozzles is believed to be desirable as 
the repeated spraying covers the area more uni- 
formly. According to experience of the Wiscon- 
sin Central State Forest Nursery, the capacity of 
the sprayer, including refilling of the tank, is 400 
standard seedbeds per hour or about 4 acres 
per day. 

The use of the described unit has greatly de- 
creased the cost of treatment. 


Fig. 1—Wisconsin multiple-use sprayer applying liquid fertilizer upon 2-year-old spruce seedlings. 


FORESTRY IN AUSTRALIA AND NEW ZEALAND 


By MARVIN KLEMME 
U. S. Department of the Interior’ 


This article was written while the author’ was on a world tour to study grazing and forestry condi- 
tions. The information was obtained from personal observation and from contacts with forestry and 
agricultural officials, stockmen, sawmill operators, and other citizens. He presents it solely for the 
interest of American foresters and not as a comprehensive report of the forestry conditions in those 
countries. No criticism of their policies and administration is intended or implied. 


AUSTRALIA 


USTRALIA has almost as large an area as 

A the United States, but has a population of 

less than seven millions, of whom more 

than three-fourths live within fifty miles of the 

Coast. Within this relatively small area are also 

located Australia’s commercial forests and poten- 
tial forests. 

Central Australia, comprising more than three- 
fourths of the area of the country, is hot, dry 
desert or semidesert. Over considerable portions 
of it are found scattered stands of stunted trees, 
usually members of the Eucalyptus family, which 
have some value as fuel and fence posts but have 
no commercial importance. 

The forests then, for all practical purposes, are 
confined to a rather narrow strip of country, 
principally along the East Coast, but to a limited 
extent all around the Continent. The country 
supports about four hundred species of Eucalyp- 
tus alone, as well as a great variety of tropical 
or semitropical hardwoods. Although no true 
conifers exist naturally in the country, three or 
four near-conifers produce lumber similar to 
some of the true pines. 

The so-called “oaks,” “gums,” “sassafras,” 
“maple,” “walnut,” “beech,” and “hickory” have 
absolutely no botanical relation to those species 
of the same name in America or Europe. The 
explanation is that when a “bushman” found a 
tree that produced wood that slightly resembled 
a beech or a walnut in the Old Country he called 
it a “slippery” beech or a “spotted” walnut, and 
the names have been commonly accepted. 

Within the past thirty years or more true con- 
ifers chiefly from the United States, have been 
introduced with some excellent results. In the 
State of Victoria the principal species planted has 
been Monterey pine (Pinus radiata). More re- 
cently, experiments have been carried on with 


*Regional grazier, Division of Grazing (on leave of ab- 
sence). 


Douglas fir (Pseudotsuga taxifolia) and western 
yellow pine (Pinus ponderosa). The Common- 
wealth Territory has planted near Canberra 
about twenty thousand acres and has had good 
results with Monterey pine. In the northern part 
of New South Wales and Queensland, good re- 
sults have been obtained with our southern pines, 
especially slash pine (Pinus caribea). 

In my opinion, as well as that of some of the 
local foresters, the native species have been neg- 
lected in the interest in exotic conifers. Strange 
as it may seem, very few eucalypts have been 
planted, although they grow rapidly and make 
excellent lumber for such uses as box and crate 
material and even building materials. Private 
forestry, from a practical standpoint, does not 
exist in Australia except in small woodlots or 
windbreaks. 

The two great handicaps of forestry in Aus- 
tralia at the present time are a serious fire haz- 
ard over much of the country, and the nonexist- 
ence of an efficient forestry organization, includ- 
ing forestry schools. 

Australia has lately experienced one of the 
worst droughts as well as one of the worst forest 
fire seasons in her history. Much of the country 
has received little rain for the past three or four 
years. In some places the trees are dying for 
lack of moisture. The temperature was extreme- 
ly high, running up to 130° in the interior and 
114° on the Coast. On top of all this, low rela- 
tive humidity and high winds occurred. Accord- 
ing to local reports, about ten million acres of 
forest and brush land were burned over in the 
States of New South Wales and Victoria alone. 
It is also reported that more than one-half of the 
forest area and over half of the commercial tim- 
ber in the State of Victoria were burned over and 
destroyed. 

Approximately one hundred people were 
burned to death. Several towns were partly or 
completely destroyed, as well as many farm 
homes, sawmills, and livestock. The heat wave, 
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plus the heat from the forest fires, resulted in 
many deaths from sunstroke. One little town that 
I visited lost nineteen people from the heat within 
a week. Coniferous plantations suffered severely. 
The Commonwealth Forest of 20,000 acres near 
Canberra was over 30 percent destroyed and the 
plantations of both Victoria and New South 
Wales are reported to have suffered as badly. 
The worst damage was probably done on the 
Melbourne watershed in Victoria where the large 
“mountain ash” trees (a thin barked species of 
Eucalyptus) were almost completely wiped out. 
Many of these trees were five or six feet in diam- 
eter and rivaled the redwoods in height. In 
traveling by train from Canberra to Sydney one 
gets a good idea of the enormous losses that re- 
sulted; the charred remains of several towns and 
farm homes are in evidence. However, the tim- 
ber along this route is not of a high quality. 

From the standpoint of organization the for- 
estry profession in Australia is under a serious 
handicap. The fault is not entirely with the for- 
esters because there are many competent, consci- 
entious, and well-trained men in their ranks. 
The solution of their most difficult problems 
therefore, rests in hands other than their own. 

The Lands Department controls the Crown 
lands which form a much larger acreage than 
the “forest lands,” which are all intermingled, 
sometimes including private holdings. Many of 
the “forest blocks” are so small that they are not 
practical administrative units. Despite the fact 
that much of the Crown land has heavy stands 
of timber, it is leased to stockmen for grazing 
purposes. In order to get the best use from the 
land the average stockman believes that he must 
burn it off in the autumn before the wet weather 
sets in. The result is that many fires get away. 
The forester has no authority over these Crown 
lands; he must wait until the fire gets on the 
“forest” and by that time it is frequently beyond 
control. 

The Eucalyptus species, surprising as it may 
seem, present a higher fire hazard than do con- 
iferous stands. The Eucalyptus leaves contain an 
oil which under heat explodes into a gas which 
becomes absolutely uncontrollable. Instances are 
reported of fires jumping three or four miles 
with a strong gale behind them. 

Australia needs a reclassification of her lands 
and then an improved fire detection and suppres- 
sion organization before forestry can be expected 
to make progress. 

Much valuable hardwood timber is found in 
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Australia and several of the wood technology 
laboratories are doing very good work in bring- 
ing its uses to the attention of consumers. 

A few years ago representatives from the sev- 
eral states decided to organize a good school of 
forestry, which would be located in Canberra, 
the Commonwealth capital. A building was con- 
structed with all the necessary equipment for the 
training of the students. Each state was to have 
the privilege of sending a certain number of 
“cadets” for training. Administrative difficulties 
developed, however, and I understand that only 
nine students are enrolled for the coming school 
year. 

Forestry offers great possibilities in several 
sections of this country. Those foresters trained 
in the United States express their hope that some 
day there will be a national forest service in 
Australia similar to that which exists in the 
United States. 


New ZEALAND 


New Zealand is about the size of the State of 
Colorado. It lies about a thousand miles south- 
east of Australia and has approximately one and 
one-half million inhabitants. Most of the coun- 
try receives from 40 to 60 inches of rainfall an- 
nually, which is well distributed throughout the 
year. The temperature seldom falls below freez- 
ing except in some of the higher country on the 
south island. Therefore, because of the unusual- 
ly favorable climatic conditions, much of the 
country is adaptable to intensive pasturage of 
livestock. 

Most of the original forest cover has been re- 
moved. Land was cleared by slashing the under- 
growth and cutting a limited amount of the larg- 
er timber, while the remainder was “ringbarked.” 
In dry weather the area was burned over and 
grass seed sown in the ashes. 

The level and rolling lands serve a higher use 
as pasture than they did, or would, in forest 
cover, but thousands of acres of steep hillsides 
were also cleared in this manner. Now, most of 
the grazing lands in New Zealand have a high 
carrying capacity if they are handled properly, 
but if they are not handled properly they “go 
back” quickly. 

This small country raises about 31,000,000 
sheep as against 54,000,000 for the entire United 
States. Since the soil produces principally a 
coarse grass, and, since sheep will not eat a 
coarse grass except when it is young and tender, 
it is necessary to keep the pastures eaten down 
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at all times. Hence, all sheepmen find it neces- 
sary to run some cattle, usually dairy stock, even 
though they are frequently run at a loss. This 
combination of livestock, and rotation of pas- 
tures, worked out well on all but the steeper 
areas. On many of the mountainous areas the 
country was too steep and rugged for cattle to get 
over and, since the sheep were unable to keep the 
pasture under control, the result was that in a 
comparatively short time the lands were overrun 
with ferns, briers, and various kinds of undesir- 
able brush. In this condition such areas are of 
no value whatever. 

Originally, New Zealand supported only those 
species known as tropical or semitropical hard- 
woods. There were no true conifers and even 
species of the Eucalyptus family were nonexistent. 
The large areas of valuable native species were 
largely cleared to make way for pastures. The 
result is that this country is very short of tim- 
ber and must import considerable quantities. 

There are probably few countries in the world 
where commercial forestry is more practical. 
The fire hazard is very low, the rate of growth is 
high, and the market for almost all kinds of for- 
est products is good. Strange as it may seem, 
the species that seems to offer the best possibili- 
ties is Monterey pine (Pinus radiata) a tree that 
is regarded pretty much as a weed species in 
the United States. This species, as well as sev- 
eral others, was brought over to New Zealand 
seventy-five years ago and planted in windbreaks. 
The rate of growth and quality of the wood were 
such that foresters began to see the possibilities 
of growing the species on a commercial basis. 

Shortly after the World War private companies 
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were formed and a considerable acreage was 
planted. A number of other coniferous species 
were also, and are still being tried out. Fairly 
good results have been obtained with some of 
the Eucalyptus species, although the wood is not 
as valuable as that of the pine. Mixed plantings 
of pine and Eucalyptus have been tried out with 
fair results. I visited one mixed planting which 
was thirteen years old, and I measured several 
pines that were sixteen inches d.b.h. Although 
none of the eucalypts measured so great a diam- 
eter, many of them were beginning to overtop the 
pines in height. > 

In addition to a rather limited area of the 
original forest, the government is planting a 
small acreage each year principally to Monterey 
pine. The results achieved are satisfactory as 
far as they go, but they are far too limited in 
scope. New Zealand has many thousands of 
acres of land which are ideally suited to the 
growing of timber and nothing else. The need 
for timber is going to increase greatly within the 
next few years for many of the homes, which 
were constructed from timber from the original 
stands, are reaching the point where they need to 
be repaired or even replaced. Furthermore, the 
population is increasing, and the country is quite 
capable of supporting in comfort three times the 
number it now has. An increase in population is 
bound to increase the need for forest products. 

The forestry educational facilities are inade- 
quate. Such forestry as is now taught is a sort 
of side line of agriculture. The forestry possi- 
bilities and needs of this country apparently 
justify the establishment of a good school of 
forestry. 
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New Brunswick Forest RESOURCES 


po 80 percent of the land area of New Brunswick is forested. The produc- 

tive forests, containing merchantable timber and young growth of prospective 
value, are estimated at 21,773 square miles, and only 189 square miles are classed 
as nonproductive forests. Of the productive forests, 10,682 square miles are Crown 
lands, and 11,091 square miles are granted or private land. The total estimate of 
merchantable timber amounts to 11,089 million cubic feet, about two-thirds of 
which are softwoods, mainly spruce, balsam, cedar, and pine, and one-third hard- 
woods, mostly birch and maple. The average annual cut during the past thirty 
years has been about 150 million cubic feet, consisting of some 125 million cubic 
feet of softwood and 25 million cubic feet of hardwood. 


SOME’EFFECTS OF THE 1936 DROUGHT ON THE FOREST 
AT THE CLOQUET FOREST EXPERIMENT STATION 


By T. SCHANTZ-HANSEN anp PHILIP N. JORANSON 


University of Minnesota 


The relationship between weather conditions and the growth of trees always has been of great 
interest to foresters, but it has not been investigated with sufficient accuracy or thoroughness to 
enable an understanding of the many puzzling growth phenomena which are often observed. 
Correlations have been demonstrated between weather conditions and growth in both height and 


diameter. 


While no attempt has been made in this paper to review the extensive and well known 


literature on this subject, it is of interest to note that, in general, the best correlations have been 
secured when the particular factor investigated was a limiting factor. 


afforded an excellent opportunity to ob- 

serve the reaction of the forest and of indi- 
vidual trees to the particularly unfavorable con- 
ditions of that year. Observations of drought ef- 
fects on stands as units and on individual trees 
growing on the Cloquet Forest and in adjacent 
stands were made in September 1936 and checked 
again in September 1937 for additional evidence 
of drought damage. 

The Cloquet Forest as a whole experienced 
very little drought injury. Examination was 
made of numerous specimens of the three native 
pines—jack pine (Pinus banksiana), Norway 
pine (P. resinosa), and northern white pine 
(P. strobus)—occurring along several com- 
pass lines which were run in Norway pine and 
northern white pine plantations and in stands of 
natural reproduction. On every tree of each of 
the three pines, it was observed that the 1936 
needles were much shorter than the needles pro- 
duced in previous years. Since it seemed entirely 
possible that a similar, but less apparent, reduc- 
tion in needle length might also have occurred in 
the cases of the black spruce (Picea mariana) 
and balsam fir (Abies balsamea), collections of 
1935 and 1936 needles from all five species were 
made in order to determine differences in length, 
diameter, and surface area. From the standpoint 
of precipitation, the 1935 growing season was 
much more nearly normal, and it was thus con- 
venient to assume that the needles produced in 
that year were of approximately normal dimen- 
sions, and to use them as standards with which 
to compare the 1936 needles. 


: | \HE extreme drought of the summer of 1936 


WEATHER AND Sort MoIsTURE CONDITIONS DUR- 
ING THE 1935 AND 1936 GROWING SEASONS 


The 1936 growing season was the most un- 
favorable one of the 26-year record of continuous 


weather observations at the Cloquet Forest Ex- 
periment Station. Temperatures were higher than 
ever before recorded. During one period in July 
when no rainfall greater than 0.02 inch fell for 
20 days, maximum temperatures varying from 
100° F. to 105° F. were recorded on 8 successive 
days. The monthly averages for the growing sea- 
son appearing in Table 1 make it clear that the 
season was much drier and warmer than both the 
25-year normal and the 1935 growing season. 
For the purpose of this study, the growing season 
was dated from May 11 to August 31. 

It is well recognized that all rainfall is not 
available to the vegetation, and also that the dis- 
tribution of rainfall may have as great an effect 
as the total amount on the development of the 
plant. Voorhees! in studying effective rainfall 
found that .10 inch of each day’s rainfall was 
immediately evaporated. This amounted to ap- 
proximately 20 percent of the total rainfall dur- 
ing the growing season. The rainfall of each day 
must thus exceed .10 inch in order to allow any 
excess for transpiration and growth, seepage, and 
run-off. Voorhees also computed the percentages 
apportioned to these other “fates” of rainfall, but 
since the vegetation and topography of the region 
studied by him are quite different from the vege- 
tation and topography at Cloquet, these percent- 
ages cannot be applied here. 

The total precipitation for the 1936 growing 
season was 6.02 inches, which is only 47 percent 
of normal. In order to secure an estimate of “ef- 
fective” precipitation, Voorhees’ 20 percent re- 
duction factor was applied to the 6.02 inch total, 
yielding an “effective” rainfall of 4.82 inches. 
When .10 inch was deducted from each storm, 
the “effective” rainfall was only 3.89 inches. The 


1Voorhees, J. F. Further study of effective rainfall. 
U.S. Mo. Weather Rev. 54: 332-336. 1926. 
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total secured in this way represents a rather large 
departure from the total of 4.82 inches secured 
by the first method, but when the rainfall for the 
wetter 1935 season was retotaled by these two 
methods, the values for “effective” rainfall were 
13.82 and 13.92 inches, respectively. These re- 
sults suggest that Voorhees’ reduction factor may 
apply best in cases where the precipitation is nor- 
mal or above. 

Kittredge? in his studies of forest planting in 
the Lake States found that the occurrence of ten- 
day drought periods and temperatures of 90° F. 
and above influence the survival of plant trees. 
It is reasonable to expect that these same condi- 
tions might influence the growth and behavior of 
established trees as well. In 1936, there was one 
such period of eleven days between june 6 and 
June 17, another period of twelve days between 
June 17 and June 29, still another period of 
twenty-one days between July 1 and July 22, and 
a final period of twenty-three days between July 
26 and August 18. These amount to the equiva- 
lent of six ten-day periods of extremely adverse 
growing conditions. It should be further empha- 
sized that the storms dividing these drought peri- 
ods did not bring an abundance of precipitation. 
On July 17 only 0.20 inch fell; on June 29 there 
was 0.52 inch; on July 22 the rain amounted to 
only 0.18 inch; and the August 18 rain contrib- 
uted only 0.25 inch. Except in the case of the 
0.52 inch precipitation on June 29, it is doubtful 
whether any of the storms had a great deal of 
effect upon the growth of the vegetation. 

From these records it is quite obvious that the 
1936 drought was an extremely severe one. The 
high temperatures and the low humidity tended 
to increase transpiration at a time when the mois- 
ture in the soil was barely sufficient to maintain 
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the vegetation. The leaves of much of the sub- 
ordinate vegetation, both herbaceous and woody, 
became permanently wilted. Studies of soil mois- 
ture made during the season in a fairly dense 
stand of Norway pine reproduction yielded mini- 
mum values of 3.57 percent for the first 6 inches, 
3.78 percent from 6 to 12 inches, and 2.81 per- 
cent from 18 to 24 inches.? When these per- 
centages are compared with the wilting percent- 
ages computed for each of the three depths— 
3.0 percent, 2.1 percent, and 1.7 percent, respec- 
tively—it is apparent that the minimum at each 
depth very nearly approached the point at which 
permanent wilting sets in. 


INVESTIGATIONS IN ForEST STANDS 


In order to observe drought effects in the for- 
est, several compass lines were run in a 1913 
northern white pine plantation, a 1925 Norway 
pine plantation, and a twenty-five-year old stand 
of Norway pine natural reproduction. 

In the northern white pine plantation growing 
on Munger fine sandy loam, a sample strip 14 
chains long revealed no observable effect other 
than a very pronounced reduction in the length 
of the needles of the current year. The same ef- 
fect was observed in the eleven-year old Norway 
pine plantation on Omega loam medium sand, 
and in the fairly heavy stand of twenty-five-year 
old natural reproduction of Norway pine, where 
it was also noted that the number of brown 
needles was abnormally large, and the needle fall 
had been unusually heavy. The latter stand and 
an adjacent one of mature Norway pine which 
exhibited similar drought effects were both lo- 
cated on Omega loam fine sand. The presence of 
an abnormally large number of brown needles, 
and the occurrence of an unusually heavy needle 


TasLe 1—MontTury PRreciPITaTION AND TEMPERATURE RECORDS OF THE CLOQUET ForREST 
EXPERIMENT STATION FOR THE 1936 Growrinc SEASON 


Precipitation — Mean maximum temperature Mean minimum te t Meant 
Month Normal’ 1935 1936 Normal’ 1935 1936 Normal 1935 1936" Normal? 1935 1936 7 
Inches Inches Inches °F. ie aes Ze Ki, °F. mie “de 2 
Wileny ALS = 2 2.19 1.84 1.62 67.1 66.6 74.4 37.4 34.7 42.1 52.3 50.6 55.4 
nee exe 3.98 4,92 1.16 74.1 69.6 oss 46.5 45.6 43.9 60.2 57.6 58.6 
J tilyiiee eee ee 3.43 5.78 0.54 79.8 83.4 88.9 50.9 57.8 53.5 66.6 70.6 71.3 
PANT OS aan 3.09 4.83 2.70 2, 76.0 79.8 49.6 54.0 53.0 66.0 65.0 66.3 
‘otal eter ee UES) CONE 6.02 eee 


*Based on 25 years of continuous records. 


*Kittredge, J., Jr. Forest planting in the Lake States. 
U.S. Dept. Agric. Bull. 1497. 1929, 


“These determinations were made by H. K. Cheo. 
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fall were apparently typical of all Norway pine 
stands, whether young or old. Elsewhere in the 
Cloquet Forest on the same type of soil occasion- 
al black spruces growing on high ground were 
found with drooping current year’s shoots. 

While the Cloquet Forest as a whole thus 
showed very little apparent evidence of drought 
damage, there were numerous instances in the 
surrounding country where considerable portions 
of stands had been drought killed. A striking in- 
stance of heavy damage was found in a stand lo- 
cated just east of the city of Cloquet. The stand 
is a mixture of Norway and northern white pine 
with a few scattered balsam firs and black 
spruces. It occurs on the very thin soil found in 
the rock outcrop area along the St. Louis River. 
The stand is rather open, averaging 400 to 500 
trees per acre. These are irregularly distributed 
because of the presence of rock ledges. The stand 
is even-aged at approximately 40 years and 
ranges from 4 to 8 inches d.b.h., with heights 
from 30 to 40 feet. 

During the drought season and immediately 
following there was no apparent evidence of in- 
jury in this stand, but early in the fall after 
growth had stopped, a considerable portion of the 
stand turned brown in an almost unbelievably 
short time. 

A more detailed examination of this stand was 
made in September 1937. The most striking fea- 
ture of the damage was that a large majority of 
the drought-killed trees were Norway pines. 
Three tenth-acre plots were laid out in typical 
portions of the stand, and the total numbers of 
dead and living trees were recorded. 

The total stand per acre on the three plots 
averaged 410 trees, of which 227 or 55 percent 
were northern white pine, 177 or 48 percent 
were Norway pine, and the balance balsam fir 
and black spruce. Fifty, or 21 percent of the 
total number of northern white pine, and 16, or 
92 percent of the total number of Norway pine, 
were killed by the drought. A loss of 52 percent 
of the entire stand indicates a very severe drought 
damage. 

While these three plots are not sufficient to give 
statistically accurate percentages, they serve, 
nevertheless, to indicate the extent of the damage 
and the species involved. The Norway pine, a 
tree accustomed to much drier and sandier soils, 
suffered the heaviest losses. An apparent expla- 
nation of this rather paradoxical condition comes 
to mind. As already has been stated, the stand 
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occurs on scantly soil covering a rock outcrop. 
During the forty years of the stand’s existence it 
doubtless has been subjected to several periods of 
drought less severe than the one occurring in 
1936. These droughts would probably tend to 
eliminate a larger proportion of northern white 
pine than of Norway pine on the scantier and 
drier soils. Because the Norway pines apparently 
possessed sufficient resistance to survive the mi- 
nor drought periods, there were more trees of 
this species left on the poorer locations to suc- 
cumb to the extreme drought of 1936; hence, the 
high mortality of Norway pines. 

This instance of drought damage was of course 
limited to a few acres. Many other similar in- 
stances could probably be found, but such severe 
injury fortunately did not occur over extensive 
areas in northeastern Minnesota. A record of 
the case should be of considerable value because 
it presents an account of the type of damage that 
may be caused by adverse weather conditions un- 
der circumstances which may be duplicated at 
some future time. 


THE EFFECT OF THE DROUGHT UPON THE SUR- 
FACE AREA OF THE NEEDLES OF THE 
NATIVE PINES 


In order to check the general observation of re- 
duction in needle length, ten young trees of each 
of five species—jack pine, Norway pine, northern 
white pine, balsam fir, and black spruce—grow- 
ing within 400 yards of the arboretum and upon 
the same soil as that found in the arboretum were 
selected. From each tree fifty individual needles 
or bunches of needles (depending on whether 
needles were produced singly or in clusters) were 
picked from the 1936 growth, and samples of the 
same size were taken from the 1935 growth. 
One needle was selected at random from each 
cluster of jack, Norway, and white pine needles, 
and the rest were discarded. This left a sample 
of 500 individual 1936 needles and another of 
500 individual 1935 needles for each of the five 
species. 

It was concluded from the magnitude of varia- 
tion in length of the first several hundred needles 
measured that 200, rather than 500, would be an 
entirely adequate sample size even for the two 
species in which only a small difference was ex- 
pected. Accordingly, 200 needles were selected 
at random from each group of 500 needles, and 
the remainder discarded. The average lengths 
appearing in Table 2 are thus each based on the 
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measurement of 200 needles. Since the average 
lengths of the balsam fir and black spruce needles 
were almost equal for the two years no diameter 
measurements were made on the needles of these 
two species. 

Before there was time to measure diameters,‘ 
the needles in these samples had dried to such an 
extent that it was necessary to obtain fresh sam- 
ples, and on November 28 the diameters of 
needles of the three pines collected on the day 
preceding were measured with an eyepiece mi- 
crometer under low power of the microscope. 
The needles obtained for diameter measurement 
came from several trees in the same stand from 
which the previous collection had been made. 


The following procedure was used in selecting 
and measuring the diameters of the 1935 and 
1936 needles of all three pines: 


1. Fifty clusters of needles were picked from 
the four or five branches collected. 

2. These clusters were well mixed together, 
25 were selected at random, and the remainder 
were discarded. 


3. One needle was picked from each cluster 
and the remainder were discarded. 


4. From 5 to 10 very thin cross-sections were 
made as nearly as possible in the middle of the 
needle by a quick, sliding cut made with a razor 


blade. 


5. These sections were laid flat on a slide and 
placed under low power of the microscope. 


6. The dimension, R, was measured on two 
of the cross-sections by means of an eyepiece 
micrometer. 


7. Both measurements were recorded and the 
smallest one struck out, since the larger measure- 


*When viewed in cross-section, the needle in its clus- 
ter is considered as a sector of a circle in both the two- 
needle and five-needle types. “Diameter,” as used here 
and in the following discussion, refers to the dimension, 
R, which is the radius of this circle measured in such a 
way that it bisects the sector formed by a single needle. 
The measurement is taken at a point half way between 
the tip and the base of the needle. The surface area of 
white pine needles is computed according to the formula 


2 x 3.1416 x av. R 
surface area — average length ( a 


5 


2 x av. R.) For Norway pine and jack pine, the formula 
used is: surface area = average length (3.1416 x ay. 
R-+ 2x av. R). The former formula is a modification 
applicable to five-needled pines. The latter formula has 
been used by Korstian, et al. (Korstian, C. F., et al. A 
chlorosis of conifers corrected by spraying with ferrous 
sulphate. Jour. Agric. Research 21: 153-171. 1921). 
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ment is a better approximation of the true di- 


ameter. 

The ¢ test was used to determine whether the 
average differences in length and diameter of 
needles were statistically significant. Needle 
areas were computed according to the formulas 
given, and percentage differences between the 
1935 and 1936 values were calculated. The re- 
sults of all the computations leading to the deter- 
mination of differences in needle areas have been 
brought together in Table 2. 

The very large ¢ values of the differences be- 
tween mean lengths of 1935 and 1936 needles of 
northern white, Norway, and jack pines leave no 
doubt that needle length was in these species sig- 
nificantly affected by the drought conditions. 
That the reduction in needle length was actually 
due to the extremely adverse growing conditions 
attendant upon the drought is indisputable; no 
other factor could possibly have accounted for 
more than a very small portion of the observed 
reduction in length. 


For black spruce, the 1936 mean was slightly 
greater than the 1935 mean, but the difference 
between the mean lengths was far from signifi- 
cant. The 1936 balsam fir needles were also 
larger than the 1935 needles, and the ¢ value, 
2.624, slightly exceeded the 2.588 one percent 
probability level, indicating high significance. 
There is some indication that balsam fir needles 
may require a much shorter period than the pines 
to complete their growth, and would therefore 
benefit more from any excess precipitation which 
occurred before the growing season was well un- 
der way. They would also suffer less from any 
deficiency later in the season. The precipitation 
records seem to substantiate this explanation, 
since the total precipitation for the period of May 
1 to June 10, inclusive, was 6.29 inches in 1936 
and 4.64 inches in 1935. It seems quite likely 
that black spruce growing on upland soils may 
behave much as the balsam fir. 

The 1936 needles of all three pines were small- 
er in diameter than the 1935 needles, but the dif- 
ference in mean diameters was highly significant 
only in the cases of white and Norway pines. In 
jack pine, the differences were far too small to 
indicate significance. 


The formulas used in the calculation of the 
mean needle surface which appear in Table 2 
yield only approximate values and give different 
results depending upon the shape of the needle, 
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which, of course, varies from species to species. 
These limitations are not, however, of great im- 
portance when the differences vary as much as is 
shown in Table 2. The reduction in needle area 
of jack pine was occasioned largely by the de- 
crease in length, for the diameters were almost 
the same. Since it is quite likely that the number 
of stomata decreased in rough proportion to the 
total surface area, a reduction in needle area is 
obviously an advantage to the drought-besieged 
tree. 


Measurement of needle lengths on four trees in 
the stand east of Cloquet were taken to provide a 
rough check on the measurements from trees on 
the Cloquet Forest. Two northern white pines, 
one showing an extreme effect on needle length 
and the other exhibiting approximately average 
1936 needles, and two similarly chosen Norway 
pines were selected. The 1936 needles were com- 
pared with the 1937 needles growing on the same 
twig because the 1935 needles had fallen and 
were therefore not available for comparison. The 
1937 weather conditions were much more nearly 
normal than those of 1936. Total precipitation 
during the growing season (as recorded at the 
experiment station, which is five miles from the 
drought-injured stand) was 13.32 inches, as com- 
pared with the normal total of 12.69 inches. 


The greatest difference in length between the 
1936 and 1937 needles was 4.14 cm. for northern 
white pine and 12.07 cm. for Norway pine. The 
average difference, based on ten measurements 
from different trees, was 3.17 cm. for northern 
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white pine and 7.63 cm. for Norway pine. This 
indicates that needle length was reduced to a 
greater degree in this stand than on the Cloquet 
Forest. 


SUMMARY 


The investigation was undertaken to observe 
and describe the various effects of the extremely 
severe drought of 1936 upon coniferous stands 
in and near the Cloquet Forest. The differences 
between the average surface areas of the needles 
of the native jack, Norway, and northern white 
pines produced in 1936 and those produced dur- 
ing the more normal growing season of 1935 
were, without exception, found to be highly sig- 
nificant. 

The length, and probably also the surface area, 
of balsam fir and black spruce needles were not 
reduced as a result of the drought. 


In a stand of Norway and northern white pine 
ranging from 30 to 40 feet in height and located 
on a thin soil underlain by rock, approximately 
half of the total number of trees and nearly all of 
the Norway pines were killed. 


It is reasonable to suppose that such a signifi- 
cant reduction in leaf area would be reflected in 
a decrease in the rate of growth for the 1937 
season as well as the 1936 season. Apparently 
the size and development of the needles of the 
three species of native pines is dependent upon 
the growing conditions of the year in which they 
are produced. 


TABLE 2.—MEASUREMENTS OF LENGTH AND DIAMETER OF 1935 AND 1936 NEEDLES, WITH TESTS OF 
SIGNIFICANCE AND ToTAL SURFACE AREA CALCULATIONS 


Average needle length*—— 


Average R dimension” 


Average needle area 


t value 
of difference 
between 1935 


t value of differ- 
ence between 


1935 and 1936 Percent reduc- 


Species 1935 1936 and 1936 lengths 1935 1936 R dimensions 1935 1936 tion in 1936 
Cm. Cm. Mm. Mm. Sq.cm. Sq.cm. 
White pine ___ 8.08 5.08 26.270° 0.490 0.438 4.111° 1.2896 0.7244 43.83 
Norway pine —— 13.61 9.82 33.170° 0.720 0.616 6.307° 5.0384 3.1100 38.27 
Jackmpine y= 3.60 AL 14.834? 0.488 0.480 0.383 0.9032 0.6688 25.95 
Black spruce 0.85 0.86 O25 0 Sees Eels OS 
Balsam fir 1.49 1.60 D6) ren oe ae a es Se 


1Each value is the mean of a sample of 200 needles. 
?Fach value is the mean of a sample of 25 needles. 


3Value exceeds 1 percent probability level of 2.588 for 400 degrees of freedom. 
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By E. G. CHEYNEY 


University of Minnesota 


to have been settled to the satisfaction of 

most foresters and possibly it would be best 
to let it lie along with the other sleeping dogs. 
Many foresters seem to have reached the con- 
clusion that all slash should be piled and burned, 
and are resting comfortably on that decision. 
Now that they have won the hard battle to es- 
tablish such a practice, it is undoubtedly the 
most consistent and also the easiest thing to do. 
Granting that all this is true, it nevertheless ap- 
pears to the writer that it has been settled wrong- 
ly and wastefully, and he has an irresistible de- 
sire to kick the dog. 

If all these convictions in regard to the ne- 
farious nature of slash were founded upon solid 
data and were the result of thorough scientific 
investigation, there might be more reason for ac- 
cepting them as gospel; but they are not. Fire 
burned a number of towns and countless valuable 
skidways. Slash happened to be there and its 
head fitted nicely into the goat’s collar! No one 
has any proof that the towns and the logs would 
not have burned just the same if the slash had 
not been there. 

Without a jury or any other fair trial, slash 
has been arbitrarily branded as a dangerous fire 
hazard; and that settles it. That is really the 
whole argument. It is said also that slash inter- 
feres with reproduction and should, moreover, be 

‘disposed of for aesthetic reasons. These argu- 
ments, however, are put forward largely for the 
purpose of bolstering up the accusations of dan- 
gerous fire hazard. 


[Te slash problem in the Lake States seems 


So far as the writer knows, no one has ever 
brought forward any actual data to prove that 
slash prevents reproduction, though impassioned 
but unsupported statements to that effect are 
often made. The writer has asked many re- 
search workers studying the important species in 
different parts of the country this question: “Is 
reproduction better where the slash is burned 
or where it is not burned?” The answer has 
usually been: “Where it is not burned!” 

The aesthetic value of slash burning on clear 
cut lands, when carefully done, can hardly be 
questioned, There are few things more unsightly 


than a tangle of slashings. But even here it is 
too expensive a luxury except in the few places 


where tourist travel is heavy and the scenic values . 


high. 

Now for the refutation of the main argument 
that slash is a dangerous‘fire hazard and should 
be burned. The answer is also doubled barrelled. 
Slash is not nearly so dangerous a fire hazard as 
it is reputed to be; and the disposal of it by pil- 
ing and burning is prohibitively expensive. 

To take the latter argument first. It is difficult 
to determine an average cost for the piling and 
burning of slash because conditions vary so from 
one job to another. However, it should be read- 
ily admitted that 50 cents per thousand feet of 
cut is a conservative figure in the Lake States. 

That does not sound like a great deal of money, 
but let us see what it means to the man who is 
logging a township of timber that runs eight 
thousand feet to the acre. It will cost him $4 per 
acre, $160 per forty, $2,560 per section, $92,160 
per township. These figures are for the Lake 
States where the stand of timber is light. That is 
a lot of money to spend for the disposal of an 
alleged fire hazard that is of a more or less tem- 
porary nature. 

Some years ago there was a small tract of 
young white pine timber on the Cloquet forest 
that was badly overtopped by a stand of mature 
jack pine. The jack pine was logged by the usual 
horse logging method and the slash allowed to 
lie where it fell. No attempt was made to dis- 
pose of it in any way. 

It so happened that the logger did a very clever 
job of felling large jack pines without injury to 
the understory of white pine. Some visitors 
were taken to this tract six years after the cut- 
ting to show them what could be done in the 
felling of large trees without injury to repro- 
duction. The tops of the felled trees were no 
longer distinguishable! They had completely 
lost their original form. In fact, if it had not 
been for the stumps it would not have been pos- 
sible to find where they had been. 

Spruce and cedar cut in a swamp on the Wales 
branch in northeastern Minnesota had ceased to 
be a fire hazard three years after cutting. 
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Many other instances of like nature could be 
given. It would be a conservative statement to 
say that no slash is a special fire hazard in the 
Lake States for more than five years after it is 
cut. If that is true, and there is much evidence 
to indicate that it is, the logger cited above has 
paid $92,160 for the protection of one township 
for an average period of five years—$18,432 per 
year. The usual fire season in the Lake States 
does not exceed four months. Forty-six men at 
$100 per month could be put on patrol for four 
months every year for five years for that same 
cost. This is obviously a ridiculous number of 
patrolmen. One-tenth that number would make 
a fire practically impossible, and at one-tenth the 
cost. 

Or let us suppose that the advocates of slash 
burning attained their ideal and succeeded in get- 
ting the slash piled and burned on every acre 
cutover in the United States. The annual cost 
would not be less than $20,000,000, which is far 
more profit than the lumbermen of the country 
have seen for quite a while. 

This cost of $92,160 per township, high as it 
seems represents slash burning under ideal con- 
ditions, that is, under clear-cutting. Where the 
slash is piled and burned on T. S. I. operations 
the cost rises to two to eight times that of clear- 
cut areas, or from $184,320 to $737,280 per 
township. Either one of those figures is a ridicu- 
lous burden with which to saddle any practical 
forestry operation. 

Nor is this all! The value of the operation 
when completed is questionable. The advocates 
of slash: burning speak of it, and apparently 
think of it, as a complete fire proofing process. 
But is it? Was the slash on any area ever so com- 
pletely destroyed that a fire could not burn over 
that area? The question is rather definitely 
answered by the fire of 1918 that burned the 
town of Cloquet. That fire burned for miles 
through a country where the slash had been as 
carefully and as thoroughly burned as anywhere 
in the United States. The damage could not 
have been greater if the slash had been six feet 
deep. 

The field experience of the past twenty years 
has raised still other doubts. Most experienced 
fire fighters say that they would much prefer 
to fight a fire in slash to one in a country cov- 
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ered with brush and weeds, because a fire in 
slash moves more slowly. To be sure, the fire 
burns more intensely where it is, but it is easier 
to handle because it does not travel so fast. 

This point is not based entirely upon general 
observations; it can be backed to a certain ex- 
tent, anyway, by scientific study. A compre- 
hensive study was made by the Lake States For- 
est Experiment Station on the rate of spread of 
fires in different types of cover. It was not made 
with the idea of exonerating slash, certainly; but 
it brought out one piece of striking evidence in 
favor of leaving slash. The investigator, Russell 
Watson, explained that fire in slash was not in- 
cluded in the report because fire spread only 
slowly there! 

The “Manual” very largely rates the damage 
done by a fire and the efficiency of the fire fight- 
ers on the area that a fire covers. As a fire 
spreads less in slash than where there is no slash, 
why not leave the slash and improve the fire 
rating ? 

To look at the problem from another angle 
for amoment. Two percent a year is a very gen- 
erous estimate of the part of any tract that would 
burn over under normal conditions, slash or no 
slash. That would mean a maximum of 10 per- 
cent that might burn over in the five years dur- 
ing which the slash is supposed to create an extra 
hazard. Therefore, the most that slash burning 
could hope to accomplish would be the preven- 
tion of fire on 10 percent of the area. Since the 
cost of slash burning is $4 per acre and only one 
acre in ten would burn, the cost of saving that 
one acre would be the cost of protecting ten 
acres, or $40. The burned area could be planted 
up three times for that amount. Why not take 
a chance, plant up the burn, and put the balance 
in the cash drawer? 

Of course this article is not based on very 
much more data than the pleas of the fire bugs; 
but it is certainly not based on any less. The 
result seems to point an accusing finger at slash 
burning as wasteful and incompetent. The evi- 
dence against slash burning has been convincing 
to the writer for many years. This article may 
not convince many others, but it should at least 
raise a question. Why not give the question 
some real study and settle it on its merits one way 
or the other? 


INCREASED GROWTH OF LOBLOLLY PINE AS A RESULT OF 
CUTTING AND GIRDLING LARGE HARDWOODS 


By HENRY BULL 


Southern Forest Experiment Station 


A large amount of stand-improvement work has been done by C.C.C. crews during the past five or 


six years. 
stantiating data are now becoming available. 


In the South this work was based largely on results obtained in other regions, but sub- 
A study of a loblolly pine stand in Louisiana, in which 


large hardwoods were cut or girdled, revealed that the basal area increased 75.4 percent on the im- 
proved plots and only 21.6 percent on the check plots, and that the pulpwood volume increased 82 


percent on the improved plots and only 33 percent on the check plots. 


The author believes that the 


girdling cost has paid for itself in 5 years, and that the difference between cost and return will 
increase greatly as time goes on. 4 


trees are girdled to benefit smaller loblolly 

pines beneath them, how much increase in 
the volume growth of the pines will occur for 
each man-hour spent in girdling? In the south- 
ern pine region, where timber-stand improve- 
ment has been carried out by C.C.C. crews on 
thousands of acres, girdling is one of the major 
features of the work. What actual net benefits 
may be obtained? If girdling is done by lum- 
ber or by pulp and paper companies, what are 
the possibilities for profit? A good indication 
of the answers to these questions was recently 
obtained by the Southern Forest Experiment 
Station from the first remeasurement of two per- 
manent sample plots established near Urania, 
La., in the spring of 1933. 

When the plots were established, the irregular 
stand of loblolly and shortleaf pines and mixed 
hardwoods was very definitely understocked on 
the whole, although small areas were overstocked. 
The original timber had been cut about 30 years 
previously, and the stand was composed prin- 
cipally of second-growth pines (mostly loblolly) 
about 25 to 30 years old, intermixed with large 
hold-over pines and hardwoods. Despite the 
generally understocked condition, three kinds of 
partial cuttings were needed: 

1. Improvement cuttings to cut or girdle (a) 
large unmerchantable hardwoods that were sup- 
pressing smaller trees of desirable form and 
species, (b) the larger trees of unmerchantable 
or undesirable hardwood species, and (c) very 
crooked, knotty, defective, or dying pines that 
were nevertheless merchantable for pulpwood. 

2. Thinnings to reduce the excessive crowd- 
ing and competition in dense, more or less even- 
aged groups of second-growth pines, and to give 
increased growing space to selected trees. 


|: LARGE, unmerchantable, hardwood wolf- 


3. Harvest cuttings to remove mature or 
overmature merchantable trees, in order to cash 
in on their present value and to make room for 
reproduction. 

Two 2-acre plots were established in this stand 
in the spring of 1933. One plot was left un- 
touched as a check, and the other, separated 
from it by a one-chain isolation strip, was given 
a general improvement cutting that included 
the three kinds of cuttings described above. A 
brief summary of the volumes per acre cut and 
left on the improved plot, the volume per acre 
on the check plot, and the annual volume growth 
per acre for the 5-year period, is given in Table 
1, which is presented merely as a background 
for the discussion of the results of the improve- 
ment cuttings described under 1 (a) and (b) 
above. 

A separate study was made of the growth and 
mortality of all pines within 15 feet of hard- 
woods more than 9.5 inches d.b.h.; and the fol- 
lowing discussion is confined to these particular 
trees, which occupy approximately half the en- 
tire area of each plot. A comparison of the 
growth and mortality of these pines on the two 
plots is a good indication of the effect of remov- 
ing or killing the large hardwoods, as distin- 
guished from other phases of stand improvement. 
The pines removed from the stand were so dis- 
tributed that they probably had very little in- 
fluence on the pines within 15 feet of the large 
hardwoods, and this slight influence was proba- 
bly more than counterbalanced by the effect of 
the large hardwoods on the growth of pines 
more than 15 feet away and not included in 
this special study. 

On the improved plot, the hardwoods more 
than 9.5 inches d.b.h. were either cut into saw- 
logs or girdled, and on the check plot the cor- 
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Fig. 1—Average d.b.h. growth in 5 years of loblolly 


pines alive in 1938. 


responding hardwoods were, of course, left un- 
touched. Only 2 of the 40 large hardwoods on 
the improved plot were suitable for sawlogs; the 
remaining 38 were girdled. 

Many of the girdled trees could have been 
cut for crossties, but at the time of the cutting 
the stumpage value for ties was so low, and the 
probable damage to young pines from felling 
these hardwoods so great (because of the large, 
spreading crowns, typical of wolf-trees), that 
it was considered best to girdle the large hard- 
woods that were unmerchantable for sawlogs. 
There was no local market for chemical wood. 
The hardwoods cut into sawlogs were a 19-inch 
red gum and a 24-inch southern red oak. The 
38 girdled trees included post, southern red, 
swamp red, willow, and white oaks, red and 
black gums, and winged elm. They ranged in 
d.b.h. from 10 to 27 inches (average, 17.4 
inches) and were girdled in 2 hours by a rela- 
tively inexperienced man who made a single 
row of hacks around each tree. The 39 com- 
parable hardwoods on the check plot were of 
similar size and species. 

The single-hack girdling, difficult to check 


for completeness, failed to kill only two trees. 
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1933 1938 


Fig. 2.—Total pulpwood volumes in 1933 and in 1938. 


These trees callused over the girdle in several 
places, and in order to kill them the calluses had 
to be cut through about a year later. Four trees 
either fell while being girdled or were killed by 
slash fires set at their base soon after girdling. 
The remaining 32 trees died more or less gradu- 
ally, as indicated by their rate of mortality, 
which may be summarized as follows: 
5 ( 16 percent) were dead in 15 months, 

28 ( 87 percent) were dead in 28 months, 

32 (100 percent) were dead in 38 months. 

Five years after girdling, 8 (25 percent) of 
these trees were on the ground; 10 (31 percent) 
were reduced to a stub, without limbs; 9 (28 
percent) were reduced to a snag with less than 
six large limbs; and 5 (16 percent) were re- 
duced to a snag with more than six large limbs. 

The damage done by the more or less gradual 
disintegration and falling of the girdled trees 
was relatively slight, and damage figures have 
not been summarized separately. A few small 
pines were knocked down, and the tops were 
broken out of several more. 

Each pine within 15 feet of a hardwood more 
than 9.5 inches d.b.h. was tagged in 1933, and 
its d.b.h. was recorded. All of these pines were 
loblolly. Enough heights were measured to make 
a good height-over-diameter curve for each plot. 


TaBLe 1—VOLUME AND GROWTH PER ACRE ON CHECK AND ON IMPROVED PLOTS 


1933-1938 
1933 1938 Annual growth rate 
Plot Pines Hardwoods Pines Hardwoods Pines Hardwoods 
Bd. ft.’ Conds dalle: Bastin Cords’ _—Bdsfiz Bd. ft. Cords* Bad. ft.’ 
Gheckm a=. 3,726 8.0 0 5,123 9.4 0 279.4 0.28 0 
Improved 
Cit oe ee 945° By DED: 0 0 0 es Fake <s 
Residual... 2,405 4.9 0 4,204 6.4 0 359.8 0.30 0 
Total 3,350 8.4 Die 4,204 6.4 0 


International 44-inch rule for merchantable trees 9.6 


inches d.b.h. and larger. 


2Standard cords, for merchantable pines 4.6 to 9.5 inches d.b.h. 


8One 10-inch tree was too poor for sawlogs and was 


cut into pulpwood. 
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The number and distribution by diameter-classes 
of these overtopped pines in 1933 were very simi- 
lar on the two plots, as shown in Table 2, which 
also shows the stands in 1938 and the growth 
from 1933 to 1938. 

From this table it has been calculated that the 
basal area increased 36.0 percent on the im- 
proved plot but decreased 1.3 percent on the 
check plot. Considering only the pines of pulp- 
wood size (4.6 inches d.b.h. and larger), the 
basal area increased 75.4 percent on the im- 
proved plot, and only 21.6 percent on the check 
plot. Mortality during the 5-year period amount- 
ed to 9.3 percent of all the pines and 1.9 per- 
cent of the pulpwood-sized pines on the improved 
plot; on the check plot these figures were 28.8 
percent and 1.7 percent, respectively. Thus there 
was essentially no difference in the mortality 
of pulpwood-sized pines on the two plots, but 
there was a very striking difference in their in- 
crease in basal area. Figure 1 shows graphi- 
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cally the average growth in each diameter-class 
on each plot. 

In actual pulpwood volume, the improved plot 
increased 82 percent and the check plot only 
33 percent. Table 2 shows the distribution of 
pulpwood volume on the two plots, and Figure 
2 shows the total pulpwood volumes in 1933 and 
in 1938. After adjusting for the slightly differ- 
ent pulpwood volumes in 1933, the improved 
plot produced 1.04 more cords of pulpwood dur- 
ing the 5-year period. This increased volume 
applies, of course, only to about half the total 
area, i.e., the area within 15 feet of large hard- 
woods, and accounts for the major effect of the 
girdling and cutting of large hardwoods, as dis- 
tinguished from other phases of stand improve- 
ment. As already noted, the girdling actually 
required only 2 man-hours, although this re- 
quirement might be increased about 15 percent, 
or to 2.3 man-hours, to allow for somewhat more 
careful and thorough work, and to allow for the 


TABLE 2.—STAND, VOLUME, AND GROWTH DATA FOR LOBLOLLY PINES WITHIN 15 FEET OF HARDWOODS 
MORE THAN 9.5 INCHES D.B.H. ACTUAL VALUES FOR 2-ACRE PLOTS 


1933" 1933 to 1938 1938 
Av. 
d.b.h.- Increase in 
No. of | growth d.b.h.-growth 
trees of trees over check 
No. of Basal that that plot No. of Basal 
D.b.h. trees area Volume! died lived Actual Percent D.b.h. trees area Volume 
Inches Seite Cords Inches Inches Inches Sq. ft. Cords 
IMPROVED PLOT 
1 34 .250 i cone DSS 381 1 14 SSL: 
2 76 USP 14 .308 .288 412 2 56 1.369 
3 88 4.455 5 029 411 348 3 56 2.801 
4 50 4.186 a 1 663 442 200 4 61 5.318 
5 18) 2372 28 Iaeiis 754 207 5 36 4.635 52 
6 9 1.723 Atl 1.178 747 17/83 6 12 2.319 39 
tf 8 a2 43 1.362 1.076 Sa vi 11 2.906 57 
8 14 5.023 1.10 1.457 824 130 8 6 2.063 ‘46 
9 3 1.348 30 1.467 467 47 9 10 4.542 1.08 
10 8 4.224 1.00 
11 2 1.332 3] 
Total 300 23.256 2.38 28 272 31.624 4.33 
CHECK PLOT 
1 16 135 — 13 .067 
2 67 1.558 eer 070 3 S pee 
3 94, 4.710 ee 32 118 3 53 2.631 
4 ol 4.449 pee 3 PPA 4 55 4.840 
5 54 A554 54 1 364 5 28 3.695 48 
6 130) ~2'585 42 431 6 21 4.169 76 
7 ee alee 36 286 . 2 11 2.984. ‘60 
8 3° 901,075 ne 633 8 1 376 08 
9 3a0 1303: eheoe 1.000 9 3 1.337 '30 
10 1 .935 ali 
11 1 624 13 
Total 288 22138 1.85 83 205 21.847 2.46 


1 - . 
For the improved plot, the values given represent the stand after the cutting. 
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two trees actually cut into sawlogs rather than 
girdled. The effect of girdling for the first 5 
years, therefore, has been to bring about an 
increased growth of about one-half cord per 
man-hour of girdling. 


Using only 50 cents per cord for pulpwood 
stumpage, 25 cents per hour for the cost of gird- 
ling, and ignoring the small interest on this cost, 
the girdling has paid for itself in 5 years. The 
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use of other values and costs, and the inclusion 
of interest charges, will change this specific re- 
sult but not the general picture. The pines 
near the girdled hardwoods will continue to gain 
volume rapidly, while the pines near the un- 
girdled hardwoods will gain very slowly for a 
while and then decrease in volume. The differ- 
ences will increase greatly as time goes on, but 
they are already so striking that it has seemed 
worth-while to summarize the facts to date. 


THE SOLVENT DISTILLATION METHOD FOR DETERMINING THE 
MOISTURE CONTENT OF FOREST LITTER 


By CHARLES C. BUCK anp JOHN E. HUGHES 


California Forest and Range Experiment Station! 


The moisture content of plant products is commonly determined by drying them in an oven at a 


certain temperature for a certain period of time. 


It has long been known that under ordinary 


conditions various errors are inherent in this method. The clearly demonstrated relationships be- 
‘tween forest fire behavior and fuel condition have focused attention on the need for a quick and 


accurate method for determining the moisure content of forest fuels. 


Such a method is described 


by the authors of the following article. 


OISTURE content of the fuel is one of 
M the important factors influencing the 

inception and rate of spread of forest 
fires. Intensive studies of fire behavior and of 
weather and fuel relationships, which have as 
their common objective an improvement in fire- 
control technique, require the accurate measure- 
ment of this factor. The measurements must 
be accurate in that they must consistently yield 
repeatable results, although it is not essential that 
these results represent the true or absolute moist- 
ure content of the material tested. 
havior studies at the California Forest and Range 
Experiment Station, the satisfactory correlation 
of fuel moisture content with the weather ele- 
ments by which it is governed, and its correla- 
tion with the various elements of fire behavior, 
have been found to require the detection of 
moisture content variations of less than 0.5 per- 
cent. 

In order to serve the needs of intensive fire 
behavior studies which necessitate the routine 
measurement of fuel moisture, the method em- 
ployed should not only be accurate; it should 
also be rapid, for much of the value of moisture 
determinations is dependent upon availability 


iMaintained at Berkeley, Calif., in cooperation with the 
University of California. 


. 


In fire be- . 


of the results within a short time after the sam- 
ples are collected. There is also a need in this 
work for an easy and reliable method to pro- 
vide a standard of comparison for moisture re- 
sults. Such a standard would permit individual 
investigators to check the consistency of their 
own data and allow better interpretation of data 
obtained by different investigators working in 


allied fields. 


FAILURE OF THE OveEN Dryinc METHOD 


The commonly accepted method of determin- 
ing the moisture content of vegetation samples in 
forest research, employing drying ovens and the 
computation of moisture content as a percentage 
of oven-dry weight of a sample, has been used 
exclusively in the past in fire studies at the Cali- 
fornia Forest and Range Experiment Station. Be- 
cause of certain inherent difficulties peculiar to 
the method, it has not proved satisfactory for the 
determination of small but nevertheless signifi- 
cant changes in fuel moisture content. 

Observations conducted during routine mois- 
ture determinations with a 25 cubic foot, forced- 
convection drying oven indicated that the results 
obtained were significantly influenced by the 
relative humidity of the air surrounding the 
oven and by the location of samples in the oven, 
apparently as a result of temperature gradients 
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in different parts of the oven. Quantitative de- 
termination of the extent of the variations prop- 
erly attributable to these factors was carried out 
by measurements subsequently made on the in- 
fluences of oven temperature, room relative hu- 
midity, and length of the drying period upon 
the moisture content of ponderosa pine needle 
litter. 

The effects thus determined of time and oven 
temperature upon the indicated moisture content” 
of a typical sample are illustrated in Figure 1. 
The data are derived from frequent weighings 
of different samples suspended in the oven from 
an analytical balance for each temperature run* 
during a period of nearly constant room tempera- 
ture and humidity. The samples dried at the 
three higher temperatures continued to lose 
weight at the rate of approximately 0.1 percent 
per day, while the sample dried at 75 degrees C. 
apparently approached a state of equilibrium at 
about 120 hours after start of drying. The con- 
tinued loss in weight of the samples dried at the 
higher temperatures is probably caused by de- 
composition of the litter material (5) or to the 
loss of volatile constituents other than water or 
both (2). 

At the end of the 75° run, the room relative 
humidity was varied artificially to determine the 
influence of humidity upon drying-oven results. 
The reaction of the sample in terms of indicated 
moisture content is illustrated in Figure 2. The 
oven temperature was raised to 86°, 95°, and 
106°C. successively, following each rise and fall 
in humidity and consequent response in the 
indicated moisture content of the sample. 

Routine moisture determinations are frequent- 
ly made under even more widely fluctuating hu- 
midity conditions than those indicated, and the 
oven in use was found to have temperature gra- 
dients in different parts as large as 10°C. The 
errors caused by these variations could be elimin- 
ated, but only with a serious decrease in the 


oven capacity for routine work. Following a 


*When a sample is subjected to a drying process it 
loses weight and when it is removed from the apparatus 
and weighed, the weight obtained is termed “dry 
weight” and the loss in weight occasioned by drying is 
considered as water. Since the dry weight obtained is 
not constant, but varies with the treatment of the 
sample, the moisture content value obtained is not the 
absolute or true moisture content, but only the indicated 
moisture content, or IMC, for the particular set of con- 
ditions under which the sample was dried. 


“Temperatures measured with a thermocouple placed 
immediately beside the sample. 
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thorough investigation of the field, the oven-dry- 
ing method was replaced by the solvent distilla- 
tion method for routine moisture determinations 
because the latter gave the most promise of satis- 
fying the requirements for speed and accuracy. 


Tue DIsTILLATION METHOD AND PROCEDURE 


One adaptation of the distillation method was 
used experimentally by the Forest Service for 
the determination of moisture in creosoted wood 
as early as 1908 (3). Since that date there have 
been various adaptations of the method in va- 
rious fields (4, 6, 8) with continued improve- 
ment in apparatus and technique. Probably the 
most important advance was made by Dean 
and Stark (4) with their development of a re- 
flux distillation apparatus subsequently improved 
by Bidwell and Sterling (2) of the U. S. Bureau 
of Chemistry. 

The method is based upon the principle (7) 
that the boiling characteristics of a liquid are 
changed when it is boiled in mixture with an- 
other liquid with which it is immiscible. The 
principal characteristics of such a boiling mix- 
ture that make it adaptable to the determination 
of moisture content are: 1, each of two immis- 
cible liquids exerts its own vapor pressure, caus- 
ing the mixture to boil at a temperature lower 
than the boiling point of either liquid; 2, the dis- 
tillate condensed from the vapors produced by 
the boiling mixture is composed of immiscible 
and readily separable quantities of water and 
solvent, permitting the measurement of the actual 
volume of water removed from the sample; and 
3, the governing condition at which the process 
is carried to completion—the boiling temperature 
of the solvent—is independent of all external 
physical conditions except atmospheric pressure. 

In the application of this principle to the de- 
termination of moisture content, a sample is dis- 
tilled in an extraction flask with some solvent 
immiscible with water. Upon heating to the 
boiling temperature of the mixture, water in the 
sample is driven off as steam and is carried 
with the solvent vapor into a suitable condenser 
where both are condensed to liquid and flow into 
a graduated receiver. Because of its higher spe- 
cific gravity the water sinks to the bottom of 
the receiver where it forms a measurable layer 
beneath the solvent. 

Some investigators (3) have described meth- 
ods employing conventional distillation in which 
both the water and solvent accumulate in the 
receiver during the entire distillation process. 


SOLVENT DISTILLATION METHOD 


The principle is the same as in the methods em- 
ploying reflux features, but control over the 
process insuring more readily repeatable results 
is more certain with the latter method. An- 
other advantage of the reflux method is that a 
considerably smaller volume of solvent per sam- 
ple is required because the solvent volume in 
the flask remains approximately constant. These 
advantages have been found to be of sufficient 
importance to warrant adoption of the reflux 
principle in most of the recent adaptations of 
solvent distillation for moisture determinations. 

In the reflux distillation method the flask is 
connected to the condenser through a graduated 
distillation receiver. As distillation progresses, 
the receiver fills with extracted water covered 
by a middle layer of solvent-water emulsion and 
a top layer of clear solvent. This clear solvent 
overflows the receiver and runs back down into 
the flask where it revaporizes, bringing up ad- 
ditional water. The water which forms minute 
droplets in the emulsion of water and solvent 
will settle out if allowed to stand, but the quan- 
tity of water so held is not of sufficient volume 
to be measurable in the receivers and may be 
disregarded. 

Water clinging to the sides of the condenser 
tube is flushed down at the end of the distilla- 
tion period with a small quantity of dry solvent, 
and the apparatus is dismantled. Droplets of 
water on the walls of the receiver are scrubbed 
down with a rubber policeman and the final 
water volume is determined by reading the gradu- 
ated receiver at the center of the meniscus be- 
tween the water and solvent. The indicated 
moisture content in percent of dry weight of the 
sample is determined by subtracting this volume 
from the original wet weight of the sample and 
dividing the water volume by the difference. In 
order to prevent water from the solvent being 
deposited in the receiver and incorrectly meas- 
ured with that derived from the sample, it is 
important that only water-free or dry solvent be 
used in the reflux method. 

The portion of solvent which can be poured— 
or pressed—from the distilled samples and that 
from the receivers may be recovered for further 
use, first by reflux distilling until all the water 
is driven off and then by direct distilling to sepa- 
rate the solvent from the various extractives from 
the material distilled. New solvent may be dried 
by reflux distilling until all the water present 
has been accumulated in the receiver. 


. 
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A 6-unit moisture determination apparatus and 
its solvent recovery apparatus, designed and con- 
structed at the California Forest and Range Ex- 
periment Station, are illustrated in Figure 3. The 
time required for each run of six samples during 
routine operation, including changing flasks on 
the apparatus, is 65 minutes. 

Calibration of the distillation method.—The 
relative magnitude of the moisture contents de- 
termined by the distillation method is dependent 
upon the conditions under which distillation 
takes place, chiefly the severity of treatment to 
which the sample is subjected and the length 
of time it is exposed to the drying process. 

Different investigators have from time to time 
recommended the use of different solvents to 
meet the demands of their respective problems. 
Among those most frequently used are benzene, 
toluene, and xylene, and mixtures of these in 
various proportions. These solvents have differ- 
ent boiling temperatures and, as will be shown 
later, yield correspondingly different results. The 
practice has generally been to select the solvent 
which would yield results approximating in mag- 
nitude those obtained by the more familiar 
methods. 

Xylene has been selected for use with the dis- 
tillation method in fire behavior studies at the 
California Forest and Range Experiment Station 
in preference to either toluene or benzene, be- 
cause it appears to give results more readily 
repeatable, the results are obtained more quickly, 
it is the least miscible with water, and it is some- 
what safer to use. 

The “purified” xylene used exclusively in these 
determinations has a normal boiling range of 
137 to 140 degrees C. Several commercial 
grades on the market are subject to considerably 
more variation and may contain undesirable for- 
eign materials. The boiling temperature of 139 
degrees C. has been accepted as a standard for 
this solvent and all moisture determinations are 
computed in terms of the results obtained at this 
temperature. For purposes of calibration the 
boiling temperature may be conveniently deter- 
mined by submerging the bulb of a chemical 
thermometer just beneath the surface of 250 ml. 
of boiling solvent in a 500 ml. distillation flask. 
Temperatures obtained at elevations considerably 
above sea level will be somewhat lower than the 
boiling range indicated. 

Calibration data by which xylene results are 
corrected to the standard basis are given in Fig- 
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ure 4. The corrected volume of water is deter- 
mined by substituting the appropriate value of 
d from Figure 4 in the equation: 


Ve UW Vo 
where: 
V. = volume of water obtained under 


standard conditions, 

V , — actual volume of water obtained, 
W = indicated dry weight of sample. 

The length of time allowed for distillation 
has been set at one hour from the time heat is 
first applied. This interval is the shortest which 
was found to yield consistent results. The vol- 
ume of water removed does not attain a constant 
value, but increases with time due to the removal 
of additional amounts of bound water or to de- 
composition of the sample. However, the rate 
of loss after one hour is less than 0.1 ml. per 
15 minutes, and this one-hour interval gives 
therefore a repeatable end point. The rate may 
be expected to vary somewhat with different 
boiling rates, moisture contents, and sizes of 
material distilled. Data concerning the direct 
distillation of wood by Bateman (1) indicates 
a longer time requirement for coarse materials. 
Solvents boiling at considerably lower tempera- 
tures than xylene require a correspondingly 
longer distillation period to reach the same state 
of equilibrium. 

Accuracy of the distillation method.—The ac- 
curacy of the distillation method expressed in 
percent of moisture content varies with the size 
of the sample used and the corresponding volume 
of water obtained. For routine determinations 
of fine litter fuels, sufficient sample should be col- 
lected to yield at least 3 ml. of water, the wet 
weight of the sample being governed by its ap- 
proximate moisture content. The use of distil- 
lation receivers graduated to 0.1 ml. permits com- 
putation of the moisture content to the nearest 
0.1 percent within a consistent range of approxi- 
mately 0.2 percent in the range of moisture con- 
tents commonly associated with fire weather con- 
ditions. In order to secure comparable results 
for green materials of high moisture content, re- 
ceivers of 30 ml. capacity graduated to 0.1 ml. 
are employed. 

Because of the tendency for both litter and 
green materials to gain or lose moisture during 
handling, all samples are collected in the extrac- 
tion flasks and sealed immediately with rubber 
caps. Green materials should be distilled with- 
in a reasonable time after collection, and in any 
event, prior to the start of fermentation. 
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STANDARDIZATION OF RESULTS 


In adapting the solvent distillation method for 
moisture determinations in fire behavior studies 
at the California Station, the decision was made 
to consider xylene results as standard and to 
convert results obtained by other methods in past 
fire behavior studies to this basis. The data upon 
which these conversions are based were derived 
from comparisons of pine needle litter moisture 
determinations by four drying processes, in three 
of which the severity of treatment was varied 
by carrying on the drying process at different 
temperatures. 

The data summarized in Table 1 represent 
moisture content results obtained by each of the 
methods listed from a sample having an indicated 
moisture content of 8.6 percent by the xylene 
method. In most of the comparisons the moisture 
content of one of a pair of duplicate samples was 
determined by the method tested and the other 
by the xylene distillation method, for each varia- 
tion of the method compared. In the oven-dry- 
ing method, however, the average of two samples 
distilled with xylene was compared with the 
average of eight samples dried simultaneously in 
the oven. 

Each of the methods listed has been found to 
yield results differing from those obtained by 
the xylene method by the amounts indicated in 
column 5 of Table 1, within a moisture content 
range of 0 to about 10 percent. Differences be- 
tween xylene method results and those of the 
dry air method (9) may be expected to vary by 
approximately + 0.1 percent, but several com- 
parisons of xylene and vacuum oven results have 
shown no deviations from the tabulated differ- 
ences within the moisture content range stated 
above. The tabulated drying-oven results are, 
of course, subject to the variations indicated in 
Figures 1 and 2. 

The differences between the results by the 
different methods are not constants throughout 
the normal range of moisture contents encount- 
ered, but become progressively greater as moist- 
ure content increases because of the nature of 
the computations by which the indicated moist- 
ure contents are derived. For purposes of com- 
parison it is therefore necessary to reduce all 
the results to a common basis. This is most 
readily accomplished by determining the water 
loss by each method in terms of loss per unit 
common dry weight, in this case, the dry weight 
obtained by the xylene method. It should be em- 
phasized that this choice is arbitrary and does 
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Fig. 1—The influence of time and oven temperature 
upon the indicated moisture content of a typical litter 
sample. 


Fig. 2.—Influence of relative humidity of the room 
upon drying-oven results for four even temperatures. 
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Fig. 3—Moisture determination apparatus and xylene oa 
recovery apparatus. 
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The moisture determination apparatus consists of a 
copper condenser tank, monel-metal condenser tubes, (oon vio 2 a0 130 140 
adjustable electric heating elements, and clamps for 
supporting the distillation flasks, all mounted on a welded 
angle iron frame. The recovery apparatus consists of a Fig. 4.—Difference in loss of water per gram of dry 
2-gallon copper retort electrically heated, reflux con- sample as a function of solvent boiling temperature. 
denser with water trap, and a storage tank with a 
metered pump for supplying distillation flasks with a 
measured quantity of solvent. 
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TABLE 1._COMPARATIVE INDICATED MOISTURE CONTENTS DETERMINED BY DIFFERENT DRYING METHODS 
AND LOSS OF WATER BY EACH METHOD IN TERMS OF XYLENE-DRY WEIGHT OF SAMPLE 
Indicated Difference from Loss per unit Difference 
moisture xylene weigge sere ee 
Temperature Time content determination dry sample xylene 
oe (2) (3) (4) (5) (6) (7) 
Degrees C. Hours Percent Percent Percent Percent 
Distillation a 
Xylene 139' 1 8.6 =a : as 
Toulene 110 1% 8.0 HG are 
Benzene 81 1% Wes 13. ; ti. 
1 103 48 8.1 =—=0)35 8.1 5 
ae Mk 98 48 Tel 0) Te 7.8 —0.8 
85 48 74 ee > TS II) 
75 48 7.0 ==I140 Feil 11-5 
Vacuum oven 
5 g ss 100 24 8.7 +0.1 8.7 tae 
aoe 75 24 7.9 = 07 7.9 may 
60 24 7.2 = es —1.3 
45 24, 6.1 a 6.3 —2.3 
(days) 
Dry air 25 14. Tes) == i13} 74 = 


‘Solvent boiling temperatures at Berkeley. 
"With sulfuric acid (9). 


not necessarily represent the true dry weight. 
It is, however, a readily repeatable and consistent 
value. The results obtained by the different 
methods are reduced to this basis in column 6 
of Table 1, and the differences from the xylene 
value are given in column 7. 

The differences in column 7 may be expected 
to remain constant for all moisture determina- 
tions of ponderosa pine needle litter. From them 
it is possible to relate moisture content values in- 
dicated by the xylene method to those obtained 
by the other methods listed by solving the fol- 
lowing equation: 

Va — d WV a “P Ib 
where: 

V., = volume of water obtained by xylene dis- 
tillation 

W = dry weight of sample 

L = loss of weight by method used 

d = unit difference from xylene loss from col- 

umn 7. 
The slight error introduced through use of the 
dry weight determined by the method used in- 
stead of the xylene dry weight is not significant 
in computing the volume of water which would 
have been obtained by the xylene method from 
observed loss in weight by one of the other 
methods. 

Available data for green foliage indicate larger 
differences for this type of fuel caused by greater 
differences in breakdown of the chemical struc- 


ture by the various methods. Although a com- 
parison of xylene and vacuum-oven results, 
Table 2, indicates larger differences, the results 
obtained appear to be just as consistent and re- 
peatable as those obtained by the same methods 
for needle litter material. 


TABLE 2.—COMPARATIVE MOISTURE CONTENT DETERMINA- 
TIONS OF GREEN LEAVES (ARCTOSTAPHYLOS SP.) BY THE 
XYLENE AND VACUUM-OVEN METHODS 


Indicated Water loss in 
moisture terms of xylene- 
Treatment Temperature content dry weight 
Degrees C. Percent Percent 
Xylene 139 90.7 90.7 
Vacuum oven 100 91.9 91.3 
Vacuum oven 60 84.8 87.8 


SUMMARY AND CONCLUSIONS 


For investigators in the field of forest-fire 
research, the xylene distillation method for de- 
termining the moisture content of forest fuels 
permits standardization of moisture measure- 
ments to a degree not readily attainable by 
other methods in common use. This is made 
possible by the combination of speed and ac- 
curacy, and by the limited number of control- 
lable factors and absence of important noncon- 
trollable factors influencing the results. 

Although the well-controlled vacuum oven pro- 
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vides an accurate standard of comparison for 
moisture-content measurements, and is used ex- 
_ tensively in other lines for this purpose, its 
use requires equipment not readily available to 
forest fire investigators. The distillation method, 
however, compares favorably in accuracy with 
the vacuum oven, possesses the added advantages 
of speed and simplicity, and requires only a small 
amount of laboratory equipment generally avail- 
able. 

For those working on intensive studies involv- 
ing the various relationships concerned with fuel 
moisture content, the solvent distillation method 
provides a valuable means of checking the con- 
sistency of the results of their own methods, and 
of comparing their results with those of others 
in the same line of endeavor. 

In addition to the foregoing uses, the method 
is well adapted to routine moisture determina- 
tions—confirmed by the successful operation of 
the method for this purpose over an extended 
trial period. Because of the relative speed with 
which determinations can be made, the distil- 
lation method is particularly suited to studies in 
which it is desirable to make use of the results 
a short time after the samples are collected. 
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Sor. CONSERVATION SERVICE REPORT ON SURVIVAL OF PLANTATIONS 


elec Soil Conservation Service reports survival examinations covering about 67,000 
acres of new plantations as of June 30, 1938, which show that 82 percent of the 
plantations established indicate a satisfactory survival at the end of the year. The 
average survival of these plantations is 82 percent. The 18 percent of plantations 
considered unsatisfactory average a fraction over 40 percent survival. Most of these 


will be replanted. 


With few exceptions, these results were obtained by systematic sampling of the 
areas and by statistical analysis of the results so as to insure in general an accuracy 
indicated by a standard error of not more than plus or minus 5 points. 


BRIEFER ARTICLES AND NOTES 


Tuirp INTERNATIONAL FORESTRY CONGRESS 


A preliminary meeting for the purpose of or- 
ganizing a National Committee to make the neces- 
sary preparations for participation by the United 
States in the Third International Forestry Con- 
gress, Helsinki, Finland, in 1940, was held in 
Washington, D. C., July 6, 1939. Seventeen rep- 
resentatives were present from interested federal 
departments, agencies, and organizations. 


Formation of the National Committee has been 
requested by the Organizing Committee of the 
Congress. The group that met on July 6 initiated 
action to that end and the following officers for 
a National Committee were elected: Honorary 
Chairman, F. A. Silcox, chief, U. S. Forest Serv- 
ice, Washington, D. C.; Chairman, C. L. Forsling, 
U. S. Forest Service, Washington, D. C.; Vice- 
Chairman, John D. Guthrie, Civilian Conserva- 
tion Corps, U. S. Department of Agriculture, 
Washington, D. C.; Secretary, Henry E. Clepper, 
Society of American Foresters, Mills Building, 


Washington, D. C. 


The foregoing officers were instructed to organ- 
ize the National Committee which shall represent 
the various departments, agencies, and organiza- 
tions in forestry in the United States. It is de- 
sired to have at least one member on the National 
Committee representing each of the following 
groups: U. S. Department of Agriculture, U. S. 
Department of Commerce, U. S. Department of 
the Interior, Civilian Conservation Corps, Asso- 
ciation of State Foresters, Society of American 
Foresters, American Forestry Association, 
Charles Lathrop Pack Forestry Foundation, the 
forestry schools, the lumber industry, and the 
paper and pulp industry. 

American foresters who expect to attend the 
Congress, particularly those who have papers to 
be delivered, are requested to notify the Secre- 
tary, Henry E. Clepper, promptly. 

For details concerning the Congress readers 


are referred to the June 1939 issue of the Jour- 
NAL OF Forestry, page 440. 


New STATUS FOR THE ForESTRY WORK OF THE 
UNIVERSITY OF CALIFORNIA 


Effective July 1, 1939, the forestry work of the 
University of California‘is advanced to depart- 
mental status. Heretofore, it has been one of 
28 divisions in the Department of Agriculture. 
Under the new plan, there are departments of 
Agriculture, Forestry, and Home Economics. The 
Department of Agriculture is divided in turn into 
26 divisions; e. g., animal husbandry, pomology. 
The three departments comprise the College of 
Agriculture, just as the departments of Civil Engi- 
neering, Mechanical Engineering, and Electrical 
Engineering comprise the College of Engineering. 
Professor Mulford is chairman of the Department 


of Forestry. 
%%%® 


NATIONAL ForEestTRY PRoGRAM UNDER WAY IN 
CANADA 


Enrollment in the National Forestry Program 
is now under way, according to the Dominion 
Forest Service of the Department of Mines and 
Resources, Ottawa, which is charged with the ad- 
ministration of the Dominion’s part of the pro- 
gram and is responsible for the approval of plans 
for work to be carried out by the provinces. Ap- 
plication forms have been supplied to provincial 
employment offices in the districts where Do- 
minion work will be undertaken, and selection of 
youths is being made from applicants who are 
between the ages of eighteen and twenty-five, and 
who are certified by a municipal or relief au- 
thority as being unemployed and in necessitous 
circumstances. 

Between 800 and 1,000 youths will be given 
training in camps under the control of the Do- 
minion and another 3,000 will be enrolled in 
provincial projects. 

Dominion operations will be carried out in the 
following forest experiment stations: Acadia in 
New Brunswick; Valcartier in Quebec; Petawawa 
in Ontario, and Kananaskis in Alberta. Camps 
will also be established in the following national 
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parks: Cape Breton Highlands in Nova Scotia; 
Riding Mountain in Manitoba; Prince Albert in 
Saskatchewan; Banff, Jasper, Elk Island and 
Waterton Lakes in Alberta, and Yoho and Mount 
Revelstoke in British Columbia. 

The projects will include construction of roads, 
trails, telephone lines, lookout towers, fireguards, 
and other improvements required for forest pro- 
tection and development. A number of the young 
men will be detailed as assistant to the rangers 
and park wardens. Other classes of work will 
include the treatment of timber stands to increase 
growth, improve timber quality and favour spe- 
cies of high commercial value by thinnings, re- 
lease cuttings, and similar operations. Attention 
will be paid to forest recreational developments 
by the provision of facilities for tourist campsites, 
fireplaces and wells. Provision is also being 
made for the construction of dams and stream 
improvements to aid fishing conditions, and for 
miscellaneous pfojects to assist wild-life conser- 
vation. 

An important feature of the program is the 
training which will be provided. Besides the 
work itself, which will give valuable experience 
in a great variety of woods operations, special 
courses of lectures will be delivered on such 
subjects as woods travel, forest protection, wood- 


lands management, elementary surveying, wild 


life conservation, operation of mechanical trans- 
port, and construction of forest improvements. 
All the provinces will participate in the Na- 
tional Forestry Program. Many camps opened 
about the first of June and by the middle of that 
month the work was in full sway throughout 


Canada. 
RRS 


MARKETS FoR: Forest GRrowTH 


The export angle of the problem of adequate 
markets for our grown and growing forest crops 
is attacked by a bill calculated to revive the lum- 
ber export trade that in 1938 sagged to its low- 
est point in forty years. This bill, S. 2546, was 
introduced on June 5 by Senators Holman and 
McNary of Oregon. A similar bill is under con- 
sideration by members of the House Committee 
on Merchant Marine. 

Foresters will remember the lumber export 
resolution of the National Forest Conservation 
Conference in April 1937, as follows: 


In recognizing lumber as an export product, the trade 
agreement and tariff agencies of the government are 
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making findings and taking action that affect the welfare 
of our forests. They should seek to increase the export 
outlets for forest products as a means of encouraging 
better forest practice by commercial forest landowners, 
and should encourage action toward these objectives on 
the part of other agencies of the federal government. 

At that time in 1937 the new Maritime Com- 
mission was just in process of complete organi- 
zation; that brought the Merchant Marine Act, 
1936, into effect. The Holman-McNary bill pro- 
poses to provide competitive shipping rates and 
adequate shipping services to lumber and manu- 
factured timber products exported from the 
United States by putting into practice the policy 
of shipping aid to export of lumber and farm 
produce, cotton, coal, and cement defined by 
Congress in Section 21]l(h) of the Merchant 
Marine Act of 1936; through subsidies to ship- 
ping operators to provide, or the Commission to 
prescribe, export rates as low as those of prin- 
cipal foreign competitors to the same common or 
comparably distant markets abroad; or for the 
same purpose to lease vessels and allocate space, 
or to operate vessels. The advantage of foreign 
competitors in the export lumber trade, in ship- 
ping alone, from subsidized rates or subsidized 
cargo or both, usually ranges between $1 and 
$2 per thousand feet. 

From another government program—trade 
agreements—lumber continues to hope for relief 
from foreign import discriminations against 
American lumber. The principal discriminations 
are the British levy, 10 percent C. I. F. on most 
American lumber, but no levy on Empire lumber, 
and the Australian-New Zealand additional duty 
on American lumber of one pound or $3.75 at 
present per thousand feet. The effect of these 
discriminations and shipping subsidies on our 
lumber exports is shown by the facts that Amer- 
ican export of lumber rose from 1,004,000,000 
board feet in 1899 to over 3,000,000,000 board 
feet in 1928-29, and then, following the wave of 
foreign preferential tariffs, foreign import dis- 
criminations and subsidies, and with the Orien- 
tal situation, the exports dropped to 947,453,000 
board feet last year, the lowest point in forty 
years. 

Foresters will be especially interested in the 
results of European overcutting, except in interi- 
or Russia with only bottle-neck railroads for lit- 
tle export, reflected in following National Lum- 
ber Manufacturers Association notes: In 1928 
the nearly world total export of softwood sawn 
goods by Europe and North America found the 
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American share 20 percent. By 1937 the Ameri- 
can portion had dropped to 9 percent, although 
European export in that year was less by nearly 
one-sixth than 1928. Last year even the greatly 
decreased supplies of European soft sawtimber 
in export areas, which brought European export 
down more than one-third below 1928, failed to 
aid the United States, our share in exports of the 
sawn softwoods from Europe and North America 
being but 8 percent. 

The Holman-McNary bill is a practical step 
toward securing for the export, in manufactured 
form, of the surplus American forest growth, 
shipping services and shipping rates no less 
favorable than those available to our principal 
foreign competitors. The bill should have wide- 
spread forestry support. 

Io (C2 INupieiiac, 


National Lumber Manufacturers Association. 
Suipinc DRAWER FoR INSTRUMENT SHELTERS 


Many weather stations are in need of a con- 
venient and visible storage space for wind ve- 
locity tables, psychrometric tables that are used 
in securing relative humidity from wet and dry 
bulb readings, rain gauge stick, ink, and other 
supplies. 

At Wind River Experimental Forest this prob- 
lem has been solved by placing the tables under 
glass, in a sliding drawer, which is mounted un- 
der the standard louvered shelter. Inside di- 
mensions of the drawer are 3 by 12 by 24 inches. 
This size allows length for a 24-inch (2.00 rain- 
fall) rain gauge stick, and width enough for 
placing the tables in the front of the drawer 
where they are more accessible for reading. The 
depth is convenient in that hygrothermograph 
ink, anemometer oil, and other supplies essential 
to the operation of the station may be stored be- 
hind a cleat in the back of the same receptacle. 
Use of the cleat prevents anything from covering 
the tables. 

In order that the fuel stick (in R-6 type fire 
danger stations) will have room to swing freely 
from the scales, the drawer is hung in a frame 
against the right side of the supporting legs. Pro- 
tection from the weather is secured by covering 
the right and back sides of the shelter support 
for six inches down from the floor of the shelter 
proper. Further protection is afforded through 
the addition of a six-inch writing shelf just below 


JOURNAL OF FORESTRY 


the hinged door that will project out over the 
drawer. The details of the sliding drawer are 
shown in Figure 1. 


FRONT VIEW 


STANDARD WEATHER BUREAU 
INSTRUMENT SHELTER 
(LOUVRED SIDES & DOOR) 


PROJECTING WRITING SHELF __ 


NW 


CHANNELS FOR SLIDING 


FUEL 5S, SLIDE SUPPORT 
SWINGING THROUGH NAILED TO BACK 
HOLE /N FLOOR OF LEGS 


bas 


Fig. 1—Construction details of a sliding drawer for 

instrument shelters. 

The cost of this device is nominal in that it 
can be made from scrap lumber in two hours’ 
time. Scrap plywood is suitable for the sides 
and bottom of the drawer. In construction, the 
back support for the sliding channels is made in 
the same manner as the front support, and shelter 
is added to the back legs just as that is on the 
side shown in end view of the illustration. Shelter 
is not needed on the left side. Installation of a 
1 by 1 inch center rider and grooving the back 
end of the drawer to fit will forestall any ten- 
dency to stick. 

Loyp BRANSFORD, 
Pacific Northwest Forest and Range Experiment 


Station. 
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PLANT SUCCESSION ON DENUDED SoIL IN WEsT- 
ERN Nortu Dakota 


During the decade 1920-1930 much land in 
western North Dakota was broken up and seeded 
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to wheat and flax. The virgin soil, ample rain, 
and good prices combined to start a farming 
boom on land that was obviously unsuited to 
cultivation. Immediately following 1930 the 
boom began to collapse; the humus in the soil 
was depleted, the prices of wheat and flax fell, 
an unprecedented drought began, and grain fields 
were plagued with grasshoppers. Many farmers 
were bankrupt; others continued operations only 
with the aid of the government through A.A.A. 
soil conservation program. The result was many 
thousands of acres of denuded land producing 
nothing of value, but offering an extensive op- 
portunity for the study of plant succession. 


Various attempts, particularly on the Fort 
Berthold Indian Reservation, were made to re- 
vegetate this abandoned farm land by reseeding. 
In the spring of 1936, several thousand pounds 
of western wheat grass seed (Agropyron Smithii) 
were planted, but no beneficial results were ob- 
tained. In 1937, 100 pounds of crested wheat 
grass seed (Agropyron cristatum) were planted 
on an abandoned field. The seed was scattered 
broadcast by hand before the frost was out 
of the ground. No attempt was made to secure 
a complete stand; the seed was scattered in nar- 
row strips in the hope that seed from the original 
plants would eventually fill the unseeded areas. 
A fair stand was obtained, and a crop of seed 
was produced in 1938, the results from which 
are not yet evident. In the spring of 1938, 25 
pounds of blue grama grass seed (Bouteloua gra- 
cilis) were scattered on the back slopes of several 
dams built by the C.C.C. This seed was planted 
early in the spring (March and April) and cov- 
ered lightly with a garden rake. Final results are 
not yet available, but it is evident that a much 
better stand was obtained where the surface of 
the dam was covered with top-soil, than where 
sterile subsoil formed the surface of the dam. 

The results of these experiments show that re- 
seeding abandoned farm land is an expensive and 
hazardous undertaking. Seeding efforts should 
be confined to fields completely devoid of good 
forage species, and then limited to narrow strips. 
If the seeding is successful, with proper manage- 
ment, the natural spread of the planted grass will 
eventually cover the entire area. 

It is unfortunate that no exact records are 
available of the composition of the former vege- 
tation on any particular tract, and of the exact 
length of time required for each specied of native 
vegetation to re-establish itself. However, per- 
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sonal observations since 1935 and oral descrip- 
tions by residents of the region establish certain 
rather definite conclusions. Abandoned fields are 
invariably covered with a dense stand of Russian 
thistles (Salsola pestifer) until replaced by the 
more permanent perennial species. Other annual 
weeds, chiefly lamb’s quarters (Chenopodium 
album), pigeon grass (Setaria viridis), panic 
grass (Panicum capillare), and sometimes wild 
sun-flower (Helianthus annus), soon appear and 
form a fairly good ground cover, and sometimes 
furnish a poor grade of hay. 


The length of time required for the appearance 
of the more desirable perennial grasses, to re- 
place the weedy annuals, is dependent upon the 
length of time the land was under cultivation. 
Land broken up and farmed for only one or two 
years is soon covered with a good stand of west- 
ern wheat grass, obviously from the roots of the 
grass that had not been killed by cultivation. 
Needle grasses (Stipa comata and S. viridula) 
are frequently found after a few years. No case 
has been observed where blue grama grass has 
re-established itself on abandoned farm land; 
although nearly every piece of land broken up 
must have previously supported some grama 
grass. Where perennial plants were completely 
killed by thorough cultivation, no cases have 
been observed of stands of perennial forage 
grasses of any species becoming re-established. 
Fringed sagebrush (Artemisia frigida), al-. 
though not a desirable forage species, is one of 
the first perennials to become established. A 
great many other species occur, sometimes in 
great abundance, but so scattered and irregularly 
that their appearance seems to be determined by 
local seed supply. In no case has an abandoned 
field progressed far enough to approach climax 
conditions. 

Good range management, with deferred graz- 
ing during the growing season, appears to be 
essential in re-establishing productive range con- 
ditions on abandoned farm land. Reseeding 
projects are hazardous undertakings, but where 
the perennial grasses have been completely 
killed by thorough cultivation, it may be neces- 
sary to seed the land in strips to provide a 
source of desirable species to revegetate the area; 
otherwise the site will be taken by undesirable 
weed plants. 


Crested wheat grass, and, where viable seed of 
these native plants is available, western wheat 
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grass and blue grama grass, are considered the 
best species for reseeding in this region. 

If, in building dams, roads, or other improve- 
ments where a considerable expanse of denuded 
soil is necessarily left exposed, frequently on 
very steep gradients, the engineer in charge will 
cover the surface with a thin layer of top-soil, 
the length of time required to establish the plant 
cover necessary to prevent excessive erosion will 


be greatly reduced. V. T. HeweNREIcH, 


Fort Berthold Indian Reservation. 
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AppitionaAL Notes ON MarkiInG TREES WITH 
SprRiING Spray GUNS 


Following publication of the brief article on 
spray guns by Folsom,! J. A. Cope and the author 
decided to try a spring spray gun for use in 
woodlot improvement demonstrations. We found 
the gun was handy and clean to carry and use, 
and saved a great deal of time in marking the 
circumference of demonstration plots and also 
for marking crop trees in white pine stands and 
in sugar bushes. Experiments have just been 
completed with a smaller gun. 

We first used a different model than the Ale- 
mite gun described by Folsom. We tried the 
“Balcrank” Type HWA, which upon recommen- 
dation of C. R. Farrington, then project chief of 
Tioga County, N. Y., Timber Survey, was re: 
modeled by removal of the wire screen at the 
base of the pump. Instead of lead paint, which 
seemed to clog the nozzle we mixed kerosene with 
a yellow implement paint having a zinc oxide 
base. The nozzle clogs unless the gun is thor. 
oughly cleaned after each day’s use, which is a 


Fig. 1—General view of the No. 66 “Handy oiler.” 


‘Folsom, J. B. A practical tree-marking instrument 
Jour. Forestry 35:305-307. 1937. 
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messy job, unattractive to lazy or busy people. 
In the carrying box we found it necessary to in- | 
clude a pair of pliers and a small piece of fine 
wire with which to clean out the nozzle. These 
implements, in addition to the leather punch on 
a Scout knife, served to put the gun back into 
operation. This gun had sufficient capacity to 
mark the limits of five or more quarter-acre plots. 
For one or two plots, there was more work in- 
volved in cleaning the gun than was saved from 
the old pail-and-brush method. 

This fall we tried a handy oil can (see Fig. 1) 
manufactured by the Eagle Manufacturing Com- 
pany, Wellsburg, W. Va. This gun costs only $1. 
Its capacity is limited to a half-pint (enough to 
delineate the quarter-acre plot) ; it carries up to 
ten feet; can be easily carried in a brief case: 
and can be filled handily from flasks containing 
the 50-50 mixture of paint and kerosene. It will 
use heavier mixtures such as 60-40 or even 75-25 
paint and kerosene which are more durable and 
noticeable on the trees. It is also much lighter 
in weight than the Alemite or Balcrank models, 
and does not clog after standing idle for several 
days. 

Folsom’s cost of $1.53 per gallon for 50-50 
mixture is not statistically correct, accepting his 
estimate of $1.40 per gallon for paint and 13 
cents per gallon for kerosene; $1.40 plus 0.13 is 
$1.53 for two gallons or $0.765 per gallon. Thus 
19 cents per quart seems more like the average 


SEs 
eS James D. Ponp, 


Cornell University. 
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NOTES ON THE Upper Fraser RIVER VALLEY 
SPRUCE OF BritTisH COLUMBIA 


It had always been supposed that the prevail- 
ing spruce species in the northern interior region 
of British Columbia, along the upper reaches of 
the mighty Fraser River, (the so-called “Cariboo 
Region”), was Engelmann spruce. However, re- 
cent reconnaissance studies conducted by F. S. 
McKinnon, of the British Columbia Forest Ser- 
vice, and B. G. Griffith, of the University of 
British Columbia, in which the writer was privi- 
leged to participate, have definitely determined 
that the prevailing species of spruce, along the 
Prince Rupert Division of the Canadian National 
Railway, between Prince George and McBride, 
B. C., (that is along latitude 54° North between 


BRIEFER ARTICLES AND NOTES 


Taste 1—RELATION BETWEEN THE AGE AND DIAMETER 
or WHITE SPRUCE IN THE CARIBOO REGION OF 
BritisH CoLumBia 


D.b.h. Age on stumo 
inches years 
10 102 
11 107 
12 111 
13 116 
14 120 
15 124 
16 ele 
17 132 
18 135 
19 138 
20 142 
21 145 
22 148 
23 151 
24 153 
25 156 
26 158 
27 161 
28 163 
29 165 
30 168 
31 170 
Bo Wz 


longitude 120° and 123° West), is not Engelmann 
but white spruce, Picea glauca. 

Under a recent revision of the United States’ 
tariff law “western white spruce” lumber is ad- 
mitted duty free, whereas Engelmann spruce pays 
$1.50 per thousand feet on the lumber. Ob- 
viously, it was of vital importance to the saw- 
mills located along this division of the Canadian 
National Railway in British Columbia, to ascer- 
tain which species of spruce—White or Engel- 
mann—they were cutting and in what propor- 
tion. 

The wood of these two species is indistinguish- 
able—so are the bark, foliage, and general ap- 
pearance. Only in the cones is there a reliable 
means of identification. The cone-scales of white 
spruce are broader than they are long and usu- 
ally entire at the margin. Those of Engelmann 
spruce are narrower than they are broad and 
usually erose at the margin. However, variations 
occur in the cone scales of both species making 
positive identification difficult. 

Where logging was in progress the actual 
source of cones was easily determined; that is, 
the cones adhering to the crown of the trees 
felled could be examined and related to the re- 
cently cut trunk before the logs were skidded. 
Where logging was not in progress, the cones at 
the base of the trees were the only means of iden- 
tification. Squirrels hoard these cones and carry 
them about, so that this method is subject to ob- 
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vious criticism, nevertheless, the fact remains, 
that the majority of cones found were in situ and 
were undoubtedly those of white spruce. 

Of the 402 trees thus examined, only 3 were 
found to be Engelmann spruce. The diameter 
b.h. (measured with a tape) ranged from 9 to 
38 inches. The preponderant sizes are from 16 
to 22 inches. 

Incidental to the work of identification, 28 
stump counts of undoubted white spruce were 
made and the age in years on stump related to 
the d.b.h. before the butt log was skidded. The 
results, after plotting and harmonizing, are shown 
in Table 1. 

The stands examined, while mature, differ from 
those in the vicinity of Aleza Lake where the 
spruce is overmature and ages of 250 years or 
more are common. 

It would appear that, allowing 8 years to reach 
the average stump height of 30 inches, a size of 
20 inches d.b.h. is reached in 150 years. This 
is the preponderant size of the spruces examined 
(38 of the 402) and corresponds to the tech- 
nical rotation for sawlog production. 

In a recent article Barnes! has pointed out that 
in these stands the original proportion of 80 per- 
cent spruce and 20 percent balsam fir (Abies 
lasciocarpa) is reversed by logging (since only 
the spruce is cut) but in the long run the pro- 
portion of spruce to balsam is reestablished, al- 
ways provided that fire is excluded. 

Further light on the stands in question will be 
shed by the studies now under way at the Aleza 
Lake Experiment Station of the B. C. Forest Ser- 
vice. 

A. B. RECKNAGEL, 
Cornell University. 


ce ie 
be 
More ON SIMPLIFIED PERMANENT SAMPLE PLOTS 


The permanent sample plot technique de- 
scribed by Stott and Ryan (Jour. Forestry 37: 
347-349) bears somewhat the same relation to 
that used by the writer that the ordinary line-plot 
cruise does to the continuous strip. The circular 
plot method has many advantages, and is well 
adapted to a small crew of one or two men, as 
pointed out by the authors. With reasonable 
uniformity of stand over large areas it gives an 


‘Barnes, G. H. The development of uneven-aged stands 
of englemann spruce and probable development of re- 
sidual stands after logging. Forestry Chron. 13:417-457. 
1937. 
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accurate sample. Resort was made to the con- 
tinuous belt or strip because so frequently plots 
fell on the borders of stands, at type changes, 
and in spots unrepresentative of the forest as a 
whole. It is of course quite possible to map the 
location of trees on a 16.5-foot strip and dis- 
pense with numbering as is done on the circu- 
lar plots. Presumably the mapping would be 
even simpler and more rapid than on circular 
plots. The center post required for each circular 
plot is a modest requirement to be sure, and if 
it can be cut on the spot no great objection can 
be raised in point of economy of time and effort, 
but this is not always the case. Three specific 
experiences with the permanent line-plot method 
may be cited: 

1. Two series of 40-acre blocks in northern 
New Hampshire where hardwoods were girdled 
on one-half of each block were laid out with 
permanent plots at 20-rod intervals along strips. 
After 10 years it was difficult to locate some of 
the plots since stakes had been knocked over or 
obscured by weeds, and the strip line had not 
been marked throughout, but only the ends. 

2. The Jericho Experimental Forest of approxi- 
mately 10,000 acres in the same region was 
cruised in 1926 by the line-plot system, and the 
center of each plot permanently marked. The two 
trees nearest the center were measured in detail 
and borings taken. With recurring logging op- 
erations it has proven practically impossible to 
relocate these plots. 

3. The Fox Forest in Southern New Hampshire 
was cruised in 1935 by the line plot system. Cre- 
osoted pine stakes, painted white and bearing 
metal numbers, were set at all plot centers. The 
cruise lines between stakes were marked by one- 
inch paint dots at breast height on opposite 
sides of the trees with a bright yellow lacquer 
(the “traffic lacquer” used by the highway de- 
partment in painting center lines on paved 
roads). Again the two trees nearest the center 
were tagged and measured. Considerable labor 
and expense were involved in packing in and 
setting the stakes. Many have been broken in 
logging operations, and, after the destruction of 
the forest by the recent hurricane of September 
1938, about 400 out of 550 stakes have been 
broken down and buried under slash. However, 
the painted cruise lines are still traceable, and 
were utilized during the past winter in assign- 
ing strips for cutting crews. They have been 
fully justified. 
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Another instance which may be mentioned is | 
the Bolton Mountain Forest of about 5,000 acres | 


in northern Vermont. The centers of the cruise 
plots were permanently marked many years ago, 


but have not been rechecked to the writer’s 


knowledge. 

These misadventures occurred, to be sure, 
through no defect of the line-plot system itself, 
but from faulty subsequent work in following up 
the original cruise or inadequate marking of the 
location. It seems logical to conclude that: 

1. The most important, thing about a perma- 
nent sample plot is that it be possible to find it 
for re-measurement. When refinements of num- 
bering are dispensed with it becomes all the more 
necessary that the center stake or corners be 
easily relocated. Experience has shown that a 
plainly marked cruise line is easily picked up, 
and is useful in orienting other work. 

2. Both continuous belts and circular plots at 
intervals are satisfactory, and each have advan- 
tages peculiar to the special stand and type or 
purpose of the investigation. 

3. Mapping the location of trees instead of 
numbering them places even greater reliance on 
the permanence of some datum point. There is 
a distinct advantage in marking the exact place 
of measurement on the tree. 

This discussion serves further to emphasize 
the necessity for painstaking in the details of 
laying out work in the woods. Man-made marks 
often disappear in a surprisingly short time. 
Even difference in the season may make reloca- 
tion difficult; stakes may be covered by snow 
when visited in winter; stakes set in winter may 
fall down. Perhaps we will soon come to mark- 
ing forestry work with stone monuments as has 
been customary in some countries. 


Henry I. Batpwin, 
New Hampshire Forestry and 
Recreation Department. 
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VisuaL Alps IN TEACHING FoRESTRY— 
DON’T OVERLOOK STILL PICTURES 


Still pictures are coming back into more gen- 
eral use as a visual aid in education and exten- 
sion. This is because they make a direct appeal 
and are effective. They comprise pictures on 
glass slides and on film strips. 

The film strip (35 mm. in width) is now wide- 
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ly used, as is the standard size (314 by 4-inch) 

glass lantern slide, but the 2 by 2-inch glass 
slide showing colored or uncolored pictures by 
means of a special film-strip projector attach- 
ment is relatively new. The convenient size and 
low cost are attractive features, but these dimin- 
utive slides cannot be colored by hand. Pic- 
tures if in color must be colored picture films. 

The supreme picture now-a-days consists of a 
Kodachrome or other photograph film in colors, 
35 mm. in width, mounted between two glass 
slides (2 by 2-inches) and shown by means of 
using a special film-slide projector. Such a pro- 
jector, together with a supply of both black- 
and-white and colorchrome slides, for variety and 
punch in lifelikeness, make up a very usable and 
satisfactory kit for talks or lectures before small 
or moderately-sized groups. For best results be- 
fore large audiences, still pictures on the stand- 
ard size lantern slides and preferably hand-col- 
ored are most impressive. 


STILLS AND MOTION PICTURES 


Motion pictures must have at least the quality 
of being entertaining. But, real teaching that 
leads to action is most effectively accomplished 
by means of adding some still pictures as a fea- 
ture. This conviction is based upon my observa- 
tion and experience over a period of years with 
rural and town audiences. 

As a diversion in the motion picture program, 
people are quite ready to relax and will generally 
give close attention to the showing of still pic- 
tures. Their striking contrast to motion pictures 
makes them impressive. Then there is the addi- 
tional feature of the voice of the lecturer or 
speaker “in person.” A good way is to show the 
stills in the most impressive part of the program 
which psychologically is the last part. 

In the meeting, the announcement of the film 
strip or slide feature might be made in some such 
fashion as: “We have a few specially selected 
still pictures to show you. These will! interest 
you no doubt as some (or all) are local views 
taken in the state (or county). I am sure you 
will want to see each photograph and hear all 
about it. The views have been carefully selected 
to show” (in the case of farm audiences) “what 
you can do to make your farms more profitable 
by means of caring for your trees and wood- 
lands.” 

In showing the stills, the speaker talks con- 
cisely, directly, friendly, and enthusiastically 
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about each picture, whether it be on protection, 
cutting and stand improvement, planting, recrea- 
tion, or wildlife. Perhaps 15 to 25 views repre- 
sent a good number to be shown before an aver- 
age audience. If well conveyed, this personal 
message will be the information and inspiration 
that the audience will carry home and put into 
practice. 
KINDS OF EQUIPMENT 


Various states are equipping their workers 
with slide and film strip outfits, some to the ex- 
tent of nearly every county. Such equipment is 
admirably well adapted to teaching profitable 
forest management. 

A recent report showed that the state special- 
ists who are equipped with colored slides or 
films are the ones most often invited by the 
farmers to visit the county. 

The various units of equipment that are being 
most generally used as visual aids include: 

Standard size lantern slide projector. 

Film strip projector with 2 by 22-inch slide 
attachment. 

35 mm, camera for taking colored photo- 
graphs. 

16 mm. motion picture projector. 

16 mm. motion picture camera. 

Wicpur R. Mattoon, 
U. S. Forest Service. 
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Wuat Price THINNING AND WHat VALUE 


Between January 1, 1933 and December 31, 
1938, 237,188 acres of young ponderosa pine 
growth have been thinned on the Harney and 
Black Hills National Forests in South Dakota 
and eastern Wyoming. About 90 percent of this 
work has been done by C.C.C. crews and has re- 
quired about 4 man-days per acre. 

One could soar high in the realm of pure math- 
ematics (and statistics), and probably never 
come to earth again, in an effort to arrive at the 
cost per tree and per thousand board feet. It 
would be too bad, however, for the author to 
spoil the reader’s chance for amusing himself 
along this line by committing any ideas to writ- 
ing. One could soar still higher into the realm of 
social speculation, and offset costs with the moral 
and social advantages of wholesome outdoor 
work to boys of C.C.C. age, but there again the 
reader perhaps should haye complete freedom. 


660 


Since such soaring is likely to be influenced by a 
knowledge of the results obtained, however, a 
few observations on the effects of these thinnings 
might be worth-while. 

In September 1938, a telephone right of way 
on the Harney National Forest was cleared 
through a stand of ponderosa pine saplings that 
had been thinned shortly before the end of the 
growing season in 1934. Forest officers working 
on the telephone project were interested in ob- 
serving the growth rings on the trees cut, and 
their curiosity was well rewarded. What they 
found is represented by the cross section sub- 
mitted by Supervisor Snow. 

This cross section tells its own story, which, 
according to eye-witnesses, is about average for 
the trees cut on the right of way. It shows 49 
annual rings, a total diameter of 314 inches, and 
a cross-section area of .053 of a square foot. 
Forty-five annual layers were accumulated be- 
fore thinning and at that time the cross-section 
had an average diameter of 2.34 inches and a 
cross-section area of .03 of a square foot. There- 
fore, the growth during the past four years has 
amounted to over .78 of an inch in diameter and 
.023 of a square foot in cross-section area; or 
in other words, the diameter growth during the 
last four years has amounted to 33.5 percent of 
the diameter growth during the preceding 45 
years, and the volume growth, as indicated by 
basal-area measurements, has amounted to 77 
percent of the volume growth during the 45 years 
preceding thinning. 

Another comparison indicates that the volume 
growth during four years since thinning is equal 
to the volume growth during 32 years preceding 
thinning. Before thinning the average annual in- 
crease in diameter was .05 of an inch per an- 
num, and since thinning it has amounted to .2 
of an inch. Thus the diameter growth has been 
increased 400 percent by thinning, and the vol- 
ume growth has been increased 800 percent. 
Applying this to the stand, in which it is as- 
sumed that increased growth will not be effective 
for more than 30 years, we may assume that the 
average rate of diameter growth over a period of 
30 years will be .1 of an inch per annum. Let 
us assume, for the sake of a little silvicultural 
“soaring” that through successive thinnings, per- 
haps for posts, poles, or other useful products 
that will pay for the thinnings, such a growth 
rate could be maintained for 110 years. 

At this rate, 14-inch trees at the age of 160 
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years would not seem to be out of reason. At 
the rate which prevailed before thinning (i.e., 
.05 of an inch per annum) the particular tree in 
question would have a diameter of 7.8 inches at 
the end of 160 years, and would require 280 
years to reach a diameter of 14 inches, if it could 
live so long under the conditions which would 
probably exist. Thinning, on this basis, would 
reduce the rotation by 120 years, or 43 percent. 
If 100 14-inch trees per acre could be carried to 
an age of 160 years with an average volume of 
150 board feet per tree, the result would be a 
stand of 15,000 feet per acre, whereas if 200 un- 
thinned trees with an average diameter of 8 
inches remained for 160 years they would pro- 
duce a theoretical volume, at 20 board feet per 
tree, of 4,000 board feet per acre. Time, how- 
ever, is not the only consideration. Even if this 
stand of unthinned trees—or at least 750 of them 
—could all be carried for 280 years with a gross 
volume of 15,000 board feet per acre, it is prob- 
able that defect would reduce the net volume by 
30 percent or more. 

These are flights of fancy, but the major prem- 
ises are conservative enough to give them some 
substance. Furthermore, it is not an academic 
question applying to a few test plots, but is a 
matter of practical wood production applied to a 
total area of nearly 250,000 acres, and an area 
which is being increased at the rate of several 
thousands of acres annually. 


H. D. Cocuran, 
U. S. Forest Service. 
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PosteER Stamps To Arp FirE PREVENTION 
CAMPAIGN 


A million poster stamps, reproductions of the 
new forest fire prevention painting by the cele- 
brated artist James Montgomery Flagg, are being 
issued by the American Forestry Association in 
a nationwide campaign this summer against man- 
caused forest fires. The stamps, in four colors, 
are designed for use on letters, envelopes and 
other mailing pieces, and are available in sheets. 
of 100 stamps. 

The stamps are available at $1.a.sheet of 100: 
stamps, and may be obtained by writing the 
American Forestry Association, 919 17th Street, 
N. W., Washington, D. C. 
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Conservation in the United States. By A. F. 
Gustafson, H. Ries, C. H. Guise, and W. J. 
Hamilton, Jr. xi+-445 pp. Illus. Comstock 
Publishing Co., Inc., Ithaca, N. Y. 1939. $3. 


Since Ely and his associates in 1923 assembled 
a group of essays under the title The Founda- 
tions of National Prosperity, the symposium 
habit among authors of conservation literature 
has persisted. The product is less confusing 
when the authors are so located that they can 
confer readily and achieve some unity in pre- 
senting the several contributions. Exactly this 
appears to have happened in the writing of 
Conservation in the United States, the work of 
a soil scientist, a forester, a zoologist, and a 
geologist. 

Intended to be a nontechnical presentation 
of the important facts concerning the conserva- 
tion of natural resources, the volume avoids, al- 
most religiously, any discussion of the political 
hurdles to be cleared in our 
conservation program. While this may be a 
grievous omission from the viewpoint of the 
undergraduate and the lay-reader who really 
do need the services of the interpreter, the 
work as a whole is up-to-date, accurate, and 
contains a number of new features. The teacher 
will find it useful, for example, in furnishing 
the background knowledge of natural history 
and of the ways in which natural resources are 
depleted. The excellent chapter on the western 
grazing lands, the emphasis of economic values 
and nongame species in the chapters on wild- 
life, and the very comprehensive treatment of 
soils and mineral resources, supply, under one 
cover, that which many a weary hour of ref- 
erence exploring could not compass. 

Besides an introduction in which the history 
of the conservation movement is recounted, the 
text is divided into four parts. Part 1 includes 
soil and water resources and affords a happy 
opportunity of pointing out the interlocking 
nature of conservation problems and remedies. 
The reader is not allowed to forget that ice, 
wind, rainfall, waves. farmers, and consumers 
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must be dealt with in maintaining soil depth, res- 
ervoir volume, and serviceable streams. 

Part 2 discusses forests, parks, and grazing 
lands, giving the reader a thorough picture of 
forest depletion and of public forestry, but ac- 
cording scant and discouraging treatment to in- 
dustrial forestry, a type of enterprise which so 
far has had little sympathetic help from the pub- 
lic. No mention is made of the N. R. A. adven- 
ture in self-regulation by the lumber industry. 
National parks and monuments and state parks 
are described, and while generous credit is given 
to the National Park System as an educational 
force in promoting conservation, the dangers of 
unwarranted expansion under political pressure, 
and of commercial exploitation of the real na- 
tional parks, are mentioned. The chapter on 
western forage resources is the most thorough 
one yet seen by this reviewer in any conserva- 
tion textbook. 

Part 3 indicates the zoologist’s approach to the 
conservation of wildlife, rather than that of 
the game manager, but it accords a refreshing 
rest from the tendency to consider wildlife as 
game animals only. One may differ with the 
author of this part of the book in his belief 
that the hobby of attracting and feeding birds 
about one’s home constitutes an important prac- 
tice of conservation. On the other hand, no 
fair-minded reader will be disappointed that 
the much persecuted “predators” are given their 
day in court, and that insectivorous birds, toads, 
alligators, skunks, whales, and pelicans are con- 
sidered natural resources. 

Part 4, in which mineral resources, with their 
peculiar difficulties of maintenance, are reviewed, 
is presented so that one who has never even had 
a course in geology may read it intelligently. 
Maps, diagrams, and _half-tones, plentiful 
throughout the whole book, are unusually il- 
luminating in this section, and the discussion of 
non-metallic minerals has not been neglected. 
The significance of world trade is implied in 
the statement that the mineral supplies in the 
world as a whole are so great that we need not 
fear the early exhaustion of any mineral. 
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Questions for the student at the end of each 
chapter are thoughtfully phrased. Indeed the 
answers are not always to be found in the text, 
and he who can phrase a question that will make 
his students think is rendering real service in 
any field of knowledge. A list of references for 
supplementary reading is included. 

Teachers and students of conservation will 
want this newest book in their classrooms and 
libraries, and the vast number of thoughtful 
laymen who seek ways in which they may con- 
tribute to better conservation, will find it read- 
able, interesting, and accurate. 

SuHirLeY W. ALLEN, 
University of Michigan. 
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Plant Competition in Forest Stands. By 
Clarence F. Korstian and Theodore S. Coile. 
125 pp. Illus. Duke University School of 
Forestry Bull. 3. Durham, N. C. 1938. $1. 


This bulletin reports the results of a series of 
trenching experiments in the Duke Forest. In 
1932 sets of two plots of one mileacre each were 
established in a 31-year-old loblolly pine stand 
and in a 42-year-old shortleaf pine stand. In 
1933 plots were established in five additional 
stands: loblolly pine 9 years old, post oak-black- 
jack oak 31 years old, uneven-aged white oak- 
black oak-red oak, loblolly pine 31 years old, and 
red gum-yellow poplar. Several soil types were 
represented. One plot in each set was trenched 
and charts showing the distribution of tree roots 
in the various soil horizons were prepared. 

After trenching, both the treated and the con- 
trol plots were divided into 100 squares and the 
vegetation was charted. Stem and crown maps 
were prepared for each set of plots. Observations 
were made on the vegetation each year through 
1936. Soil moisture was determined toward the 
end of dry periods during the growing seasons 
from 1933 through 1936 on all trenched and 
control plots. Light intensity on the plots was 
measured with a Western illuminometer. In 1936 
the surface soil in six sets of plots was analyzed 
for organic carbon, total nitrogen, nitrates, and 
ammonia. 

With few exceptions the soil of the trenched 
plots contained significantly more moisture than 
the corresponding contro! plots. It is stated that, 
“In most instances when soil moisture conditions 
in the control plots were critical, following long 
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periods of dry weather in the middle or latter 
part of the growing season, the trenched plots 
contained ample soil moisture for the use of the 
vegetation.” The criterion used to determine 
when soil moisture was “critical” evidently was 
not the point at which the moisture fell below 
the wilting percentage. Only once in one of the 
control plots did the moisture content in the A 
horizon fall below the wilting percentage. Light 
intensity was similar on the paired trenched and 
control plots. Analysis of variance of ‘the four 
chemical features measured indicated no signifi- 
cant difference between the paired trenched and 
control plots. 

“Marked changes occurred in the vegetation of 
the trenched plots after trenching; changes from 
the initial cover, the changes with respect to the 
vegetation of the control plots. In general, the 
vegetation of the trenched plots became more 
mesic in response to improved moisture condi- 
tions as compared to their original condition and 
as compared to the paired control plots. Trench- 
ing was followed by increases in number of indi- 
viduals, number of species, and general luxuri- 
ance of vegetation. During the last two years of 
the study competition among the individuals with- 
in the plots tended to cause a reduction in the 
number of individuals. Plants recognized as 
being xeric in character were in many cases re- 
duced in number in the trenched plots as more 
vigorous mesic plants expressed dominance.” 

“The establishment and growth of tree repro- 
duction was far better on most of the trenched 
plots than on their paired control plots.” 

The work under review substantiates the prin- 
cipal conclusions reached by other investigators. 
It is evident that available soil moisture is ex- 
tremely important for the development of vege- 
tation under forest canopies; deficient moisture 
supply frequently becomes a limiting factor. 
However, it is to be hoped that recognition of 
the importance of soil moisture will not lead to 
neglect of light and other factors. It may be 
pointed out that vegetation on trenched plots 5 
and 7 did not show much response to treatment 
in spite of the fact that soil moisture was in- 
creased significantly. Light intensity on these 
plots was lower than on any of the others. 

A few typographical errors occur. Further, ref- 
erence is made to Romell (1938) in the section 
“Literature Cited” but no citation appears in the 
text; Korstian (1936) is cited in the text but 
the reference does not appear in the literature 
cited. 
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The writers are to be complimented on having 
produced a well-written, well-illustrated report. 
Without doubt this is the best designed and most 
extensive investigation of the influence of trench- 
ing that has been carried out in America. 

Hoe Liz 
Yale School of Forestry. 
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Economic Status of College Alumni. By 
Walter J. Greenleaf. Office of Education, U. 
S. Dept. Interior. Bull. 1937, No. 10. 207 
pp. Government Printing Office, Washing- 
ton, D. C. 1939. 25 cents. 


Thirty-one universities cooperated in_ this 
study of how graduates fare after they leave 
college. It is based on the replies of more than 
46,000 alumni who were graduated with bach- 
elors’ degrees in 1928 to 1935 inclusive. 

Some intensely interesting general conclusions 
are revealed. For example, “the most advanta- 
geous way for a graduate to find work after col- 
lege is through an active personal solicitation of 
his own without waiting for anybody to find a 
job for him.” About one-third of the first jobs 
after college are obtained by personal search of 
the graduates. 

Experience prior to graduation is the next 
most important asset in locating the first job. 
In fact, experience plus personal initiative ac- 
count for 55 percent of the placement of gradu- 
ates in first jobs. 

It is also interesting to observe that 42 per- 
cent of the men in this study had been idle one 
or more months since graduation. The typical 
period of unemployment following graduation va- 
ried from three to nine months. 

As regards forestry graduates, the study throws 
a brilliant light on several matters about which 
the profession previously had been in darkness. 
Without wishing to detract, even by implication. 
from the value of the study, the present reviewer. 
however, feels constrained to point out one of 
its shortcomings. Although 31 institutions co- 
operated in the project, only one was a univer- 
sity with an approved school of forestry, the New 
York State College of Forestry, at Syracuse. The 
author points out that the study is unique be- 
cause uniform questionnaires and procedures 
were used by 31 cooperating institutions, and 
calls attention to the fact that studies made in 
this field usually concern graduates of single in- 
stitutions. Nevertheless, for forestry the study 
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cannot claim to be representative of universities 
for the country as a whole since only one ap- 
proved forestry school is included. 

On the other hand, the number of forestry 
graduates of the eight classes 1928-35 inclusive 
who answered the questionnaire was 244. Guise 
has shown that 2,990 undergraduate degrees in 
forestry were granted during this period. Hence 
the returns from the forestry alumni represent a 
9 percent sampling, whereas returns for the 
alumni study as a whole represent a 5 percent 
sampling. In short, the forestry sampling is high- 
er than the average for all the 40 courses 
sampled. It is fortunate therefore that, since 
only one approved forestry school was included 
in the study, it was the New York State College 
of Forestry, which has the largest enrollment 
of undergraduate forestry students in the coun- 
try. 

Another enlightening feature of the study is — 
“Occupational Salaries.” Foresters will be in- 
terested to know that “Among the best paid posi- 
tions for college men immediately after gradu- 
ation are dentistry, forestry, and telephone work, 
which pay typically $2,000 or more.” Eight years 
after graduation the groups who earned typical 
salaries of $2,500 or more were “in dentistry, 
medicine, law, public office, architecture, insur- 
ance, research, forestry, business, and telephone 
work.” 

In the chapter “Occupations of Alumni, 1936” 
the author uses a classification system which as 
regards forestry appears to be arbitrary and 
somewhat loosely arranged. For example, for- 
estry is listed under “general occupations” and 
not under “professional,” where it unquestion- 
ably belongs. Athletics, however, is given pro- 
fessional status; as an occupation athletics is cer- 
tainly less professional in character than forestry. 
Incidentally, 0.8 percent only of the alumni of 
30 universities of 1928-35 inclusive were report- 
ed as being in forestry. The two professional 
groups with the highest occupational percentages 
were teaching (17 percent) and engineering 
(13.2 percent). 

As an official report of a project in educa- 
tional research, this bulletin provides much use- 
ful information on what might be called the 
financial worth of a college education. It should 
be especially valuable to forestry educators. 

Henry E. CLEPPER. 


1Guise, C. H. Statistics from schools of forestry for 
1938: degrees granted and enrollments. Jour. Forestry 
37: 197-202. 1939. 
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The World of Plant Life. By Clarence J. 
Hylander. xxii +724 pp. Illus. The Mac- 
millan Company, New York. 1939. $7.50. 


There undoubtedly are large numbers of people 
who are interested, in more than a casual way, 
in the world of plant life with which they find 
themselves associated. For obvious reasons the 
intensely scientific treatises of botany are in- 
sufficient to satisfy the particular intellectual 
cravings of these groups for a fuller knowledge 
of plants. Students in elementary courses, for 
example, who have no intention of taking more 
than a minor interest in botany, are prone to 
leave their formal classes with a feeling of dis- 
illusionment over the material that has been 
presented, not being able to appreciate fully the 
breadth of the field to be covered in a limited 
time. Toward these students, and toward all 
others who profess a desire for a better general 
knowledge of plants is the appeal of Dr. Hy- 
lander’s work directed. 


_ “This book was planned and written with the 
specific purpose of making the layman familiar 
with a few of the interesting plants, both native 
and introduced, which are found in the United 
States,” states the author. To be sure. it serves 
this purpose well and in addition it develops 
very interestingly some of the near-philosophical 
aspects of plant study which, regrettably, are 
too often undeveloped and unappreciated. 


Before entering into a more detailed discus- 
sion of the subject matter and the method of 
presentation it should be impressed that seldom 
does there appear a work so beautifully illus- 
trated. The one hundred and ninety-five, full- 
page, black and white photographs show a defi- 
nite and pleasing artistry that all can appreciate 
but few attain. The plant subjects stand out per- 
fectly and harmoniously like the living things 
that they are. The line drawings, approximately 
two hundred and forty sets of them with one to 
several subjects in each set, are full and accu- 
rate. All in all, the illustrations are much more 
than satisfactory. 

The book opens with a sufficiently brief, fif- 
teen page introduction in which the author de- 
velops the idea of the unique character of plant 
life and how it relates to the animal world. 
The distinctive features which differentiate plants 
and animals are interestingly portrayed and the 
heterogeneity of plants themselves is pointed 
out. The introduction concludes with an enu- 
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meration and brief discussion of the ten plant 
phyla, the first seven of which are most often 

‘ouped together under the Thallophyta. 

Most of the remainder of the book, six hun- 
dred and twenty-four pages, is devoted to a dis- 
cussion of the various plant groups, beginning 
with the lowest forms and proceeding through 
the highest. Of necessity it is essentially a 
taxonomic presentation, but two pleasant varia- 
tions from normal procedure have fortunately 
been introduced. The first involves the minimum 
use of the highly technical descriptive terminal- 
ogy which so often marks & work of this kind. 
The second is the interjection of interesting chap- 
ters devoted to discussions of facts and ideas 
which are usually either entirely neglected in 
presentation or are permitted unwisely to lan- 
guish. These chapters are developed as the text 
proceeds, whenever the appropriate time is at 
hand. For example, under Part One: “The Thal- 
lus Spore Plants (Thallophyta) .” when the para- 
sitic fungi are being discussed, a chapter on 
“Warfare Among Plants” is included. Another 
follows in which “Plant Co-operative Associa- 
tions” (the lichens) are featured. 


Part Two: “The Leafy Spore Plants (Bryop- 
hyta and Pteridophyta,” and Part Three. “The 
Naked-Seed Plants (Spermatophyta: Gymnos- 
perms)” are relatively brief but include several 
interesting sections such as “Amphibians of the 
Plant World” in the former and “The Most 
Primitive Seed Plants” in the latter. 


By far the major portion of the book is de- 
voted to the Angiosperms. Herein each chapter 
discusses related groups of plant families, and 
the classification in general follows that of Engler 
and Prantl. An idea of the approach may be 
gathered from Chapter 12, “The Catkin Plants” 
(Salicaceae, Betulaceae, Juglandaceae, Fagaceae, 
Casuarinaceae, Myricaceae, etc.). This chapter is 
placed under Part Four: “The Fruit-Seed Plants 
(Spermatophyta: Angiosperm Dicots)” and dis- 
cusses the outstanding representatives of the in- 
cluded families. The titles of other chapters such 
as “The Laurel Family and Its Relatives,” “The 
Maples and Their Relatives” and “The Compo- 
sites” will serve to bring out the general ap- 
proach. In addition, such sections as those on 
“Carnivorous Plants” and “The Beverage Plants” 
serve to relieve the formal pattern. 


Part Five: “The Fruit-Seed Plants (Spermatop- 
hyta: Angiosperm-Monocots)” follows the same 
system, with such chapters as the two on “Plant 
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Epiphytes, Saprophytes and Parasites” and 
“Aquatic Seed Plants” raising the general tone 
of the discourse. 


The book concludes with two appendices, the 
one a check-list of species classified as to phylum, 
class, order, and family (with the common name 
of each species), and the other a reading list of 
references by chapters. 


It is obvious that such a book as The World 
of Plant Life is of little technical assistance to 
the forester in his work, but for anyone who has 
an inherent liking for plants in general and for 
him who is inclined to become more familiar 
with the plant world as a whole the book offers 
a great deal of pleasure. 


Joun H. Hantey, 
University of Washington. 


BR% 


Timber Cropping in the Douglas Fir Re- 
gion. Prepared for the Joint Committee on 
Forestry authorized by the 75th Congress. 
By West Coast Lumbermen’s Association 
and the Pacific Northwest Loggers Associa- 
tion. 37 pp. Illus. 1939. 


The lumber industry finds it has been doing its 
harvesting in a manner that will best provide for 
the growth of future crops. The clear-cutting 
method it has been following since the advent of 
high power machinery in the woods is ideal, in 
fact it is identical in its influence on reproduction 
with the prehistoric fires which swept through the 
Douglas fir region, destroying the old growth of 
that time and preparing the ground for the pres- 
ent mature forest of magnificent Douglas fir. 

In a searching self-examination, the industry 
can find no flaws in its forest practices. The tim- 
ber “cropping” method now followed, in place of 
the timber “mining” in the dark days before the 
Lumber Code, is almost perfection itself. Just 
one slight improvement is suggested by the indus- 
try. To accelerate the cropping system an in- 
crease in annual growth is desirable. To obtain 
this increase it is necessary to rid the land of all 
the old-growth trees which are standing idle, “like 
lumber in a pile.” If the market were expanded, 
all of this old stuff that is not putting on new 
growth, or comparatively little, could be cleared 
out and room made for actively growing seed- 
lings and thus offset the current depletion by the 
annual growth of this vigorous young forest. 
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Although the industry feels satisfied with its 
own performance, there is much which the pub- 
lic should do to carry out its obligations. Prac- 
tically everything that has been proposed in the 
past to assist the lumber industry and to alleviate 
its burdens, except the Fletcher bill, is recom- 
mended. It is made abundantly clear that this re- 
quest for federal aid does not imply an approval 
of federal restriction or regulation. That part of 
the problem is much more satisfactory as it is 
now handled—through the state legislatures. The 
industry is confident, nay insistent, that the regu- 
lation which it proposes, from time to time, to 
the legislatures and thus has enacted into law is 
the only form of regulation that will meet the 
needs of the industry and of the forests. Not 
much of this type of regulation is necessary, ap- 
parently, as the industry—according to this re- 
port—has applied its excellent Forest Practice 
Rules almost universally by voluntary action. 


There are some statements in the report that 
might be open to question, such as: 


1. The validity of including in the amount 
“spent by the operators and timberland owners 
to insure future forest crops in the region” such 
items as, patrol in the logging operation, fire pro- 
tection equipment in the operation, slash disposal, 
and fighting fire caused by the logging operation. 
It would seem that these costs might more prop- 
erly be charged against the logging operation 
than against the future forests. 


2. The idea that “cropping” means, primari- 
ly, harvesting the commercially mature growth to 
make room for seedlings. There are now avail- 
able for seedlings about 4.4 million acres of de- 
forested burns and nonrestocked cutovers in the 
Douglas fir region. 


3. The contention that clear-cutting must be 
the standard of forest management for the re- 
gion. Kirkland and Brandstrom’s studies of selec- 
tive timber management show clearly the neces- 
sity of leaving trees and areas of growing timber 
to put on increased quality and size while the 
overmature trees and areas are being marketed. 
The lumber industry in this region is built upon 
high-quality, old-growth timber products. Selec- 
tive management would provide a continuous 
supply of this type of material, and permit a per- 
manent lumber industry. 

4. The statement that mature timber should 
continue to be cut at least as rapidly as it is now 
being cut. Cowlin’s analysis of the Survey data 
shows that the cut in western Washington will 
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have to be reduced about 48 percent to get on to 
a sustained-yield basis. Cowlin bases his esti- 
mates on the average cutting depletion for the 
period 1925-1933 which, he states, was 7.9 bil- 
lion board feet for the Douglas fir region. _ He 
cites, also, that the 1937 cut was about 600 mil- 
lion board feet greater than this average. Ac- 
cording to Cowlin, the Central Puget Sound Unit, 
which has the highest annual cut of any unit in 
the whole Douglas fir region, will have to reduce 
its cut about 59 percent to get on to a sustained- 
yield basis. 

5. The theory that better markets would re- 
sult in a greater incentive for sustained-yield for- 
estry. To attain a sustained yield, every unit in 
western Washington will have to reduce its rate 
of depletion. It does not seem logical that an 
increased demand for timber and timber products 
would be an incentive to the operators to make 
this curtailment in their cut. Better markets 
would result in a more rapid depletion of the 
operable mature timber. A sustained yield of 
saw timber cannot be maintained in this region 
with immature second-growth timber and repro- 
duction alone, no matter how much annual incre- 
ment is being put on. 

6. The idea that the operators’ responsibility 
for increased fire hazard of logged-off land, as 
compared with the same land before logging, 
ends when the slash is burned. The public is too 
careless, but not all the blame for the fires on 
cutovers can be heaped on its shoulders after the 
operators have increased the risk from 15 to 20 
times what it was before the logging of the tim- 
ber, without any comparable increase in protec- 
tion. 

7. That the forest problem in this region is 
fundamentally one of markets. The forest prob- 
lem here appears to be fundamentally one of get- 
ting on to a sustained-yield basis. There is 
enough mature timber in various ownerships 
which would, if it were blocked up, the cut re- 
duced, and selective management followed, make 
many sustained-yield units possible and profita- 
ble. On the other hand, if clear-cutting is con- 
tinued at the present rate, or even worse, acceler- 
ated in response to an expansion of markets, 
there will soon be too little saw timber of high 
quality left on which to base a sustained-yield 
program over most of the northern part of the 
Douglas fir region. 


If the recommendations of the report were to 
be put into effect our forest problem, namely, 
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making the transition from the exploitation of 
mature timber to a policy of sustained-yield for- 
estry, would be aggravated and soon impossible 
of solution for much of the Douglas fir region. 


ALVIN J. SELTZER, 
Seattle, Wash. 
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The Contents of Vessels of Fraxinus Ameri- 
cana with Respect to the Ascent of Sap. 
By R. D. Preston. Annuals of Botany (N. S.) 
26 d=22, 21936. 


The mechanism of the rise of sap in trees and 
of the physiological function of vessels in the sap- 
wood has always been an unsolved and intriguing 
problem. It is of specific interest to the silvicul- 
turist. Preston’s researches throw new light on 
the behavior of vessels in ring-porous trees. 


The research, begun in the spring of 1934, was 
carried on at Cornell University. Four trees of 
Fraxinus americana 10 to 12 meters high and 30 
cm. in diameter were used. 


An ingenious method is described of determin- 
ing the contents and conditions of vessels in liv- 
ing trees by measuring the rate of inflow and 
movement of diluted India ink, when a vessel is 
cut under the solution. A strip of bark was 
peeled from a portion of the living tree and the 
rate of movement within the newly formed ves- 
sels determined visually. Since the initial rate 
of movement of the ink may be as high as 100 
cm. per second, a stop watch was entirely in- 
adequate, but a motion picture camera was used 
with satisfactory results. Diameters of the in- 
jected vessels were measured with a magnifying 
glass. Naturally, only those vessels exposed by 
removal of the bark could be observed. 


As the lengths and connections of the vessels 
are important in the deductions, this question is 
briefly discussed. In 1935, at Leeds, the author 
showed that in ring-porous trees such as ash the 
vessels seem to be continuous and uninterrupted 
the entire distance from leaf to root. In the 
diffuse-porous trees, however, they terminate by 
an end wall in several inches to several feet. In 
maple they are 2 to 3 feet in length. So-called 
root pressure is regarded as totally inadequate as 
a driving force in the liquid movement, and 
therefore the force of root pressure is disregarded 
in these experiments. 
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Procedure was as follows: (1) A strip of bark 
was removed so as to expose the vessels. (2) A 
cut was made with a sharp knife underneath the 
liquid India ink. (3) The rate of movement up 
or down the vessel was measured (photographed 
by motion picture camera). (4) Poiseuille’s law 
for rate of flow of liquid through clear, smooth, 
round tubes is assumed to apply to the force caus- 
ing the flow in the vessel. 

If the force causing the flow is P, [dynes per 
sq. cm.] v the velocity, L the length of the mov- 
ing liquid column, n the viscosity of the liquid, 
and r radius of tube, 

on 


[PP Lv. 


This is true for steady flow only, where there 
is no acceleration. These calculations assume a 
tube of circular section of uniform size with no 
restrictions. The effect of deviations from this 
ideal are concluded to be reasonably negligible. 

Three possibilities arise regarding the inflow 
of the ink:— 

1. That the vessels are initially empty of liquid 
and contain a partial vacuum. 

2. That the vessels are initially full of liquid 
which is already moving upward to the leaves by 
the tension caused by the leaves. 

3. That the vessels are initially full of liquid 
under considerable tension great enough to con- 
tract their walls elastically so that when the ten- 
sion is relieved by puncturing, the walls expand 
elastically. 

By noting the rate of injection of the ink it 
presumably may be determined by mathematical 
calculations which of these three conditions ex- 
isted originally in the injected vessel. 

From this mathematical analysis, based on nu- 
merous measurements, Preston concludes that in 
Fraxinus americana many of the sapwood vessels 
are empty of liquid and contain gas under pres- 
sure of 0.4 to 0.9 atmospheres, and that other 
vessels are full of liquid under tension. In the 
case of Acer the empty vessels are located farther 
from the surface than those containing continu- 
ous liquid columns. As empty vessels are pre- 
sumably functionless as conductors of water, 
Preston suggests that the whole question of sap 
ascent needs reconsideration. 


Harry D. TIEMANN, 
U. S. Forest Products Laboratory. 
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Factors Affecting Establishment of Douglas 
Fir Seedlings. By Leo A. Isaac. U. S. 
Dept. Agric. Circ. 486. 45 pp. Illus. Gov- 
ernment Printing Office, Washington, D. C. 
1958. 10 cents. 


Factors affecting the establishment of natural 
reproduction may be determined in two ways. 
One is to infer, first, what factors are most likely 
to have a direct bearing on establishment and 
then study the behavior of seedlings under condi- 
tions in which the various factors are artificially 
controlled. The other is to measure the physical 
factors involved and then correlate these measure- 
ments with the behavior of seedlings. One of the 
chief merits of the instrumental method is that it 
supplies concrete information useful in making 
comparisons. Whether it leads to a more cor- 
rect interpretation or quicker solution of a given 
problem than the other method may be ques- 
tioned. 

Circular 486 presents and discusses the results 
of a study dealing with factors that influence re- 
generation of Douglas fir in western Washington 
and western Oregon. The study was conducted 
over a period of five years, in the vicinity of the 
Wind River Experimental Forest near Carson, 
Wash. As the author states, “The purpose of the 
study was to measure what appear to be the gov- 
erning environmental factors on typical logged 
and slash-burned areas in a given locality, and to 
correlate the resultant measurements with Doug- 
las fir seedling establishment or failure.” 

The factors measured were air and soil tem- 
peratures, evaporation, solar radiant energy, soil 
moisture, and precipitation. Measurements were 
made simultaneously on three adjoining areas 
which differed primarily with respect to amount 
of plant cover. One area had recently been cut 
over and severely slash-burned and had practical- 
ly no plant cover; one had been lightly burned 
five years earlier and had a moderately heavy 
brush cover; and the third was a strip of virgin 
forest separating the first two. On each of these 
areas parallel plots were laid out for studying the 
behavior of seedlings. Because natural seeding 
was inadequate, seed was sown in spots protected 
by screens. 

A major portion of the circular is devoted to 
the presentation and discussion of the measure- 
ments of physical factors. The graphic figures 
are especially interesting and informative. An 
important finding is that Douglas fir seedlings 
starting on exposed fire-blackened soils are quick- 
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ly killed because of high surface-soil tempera- 
tures. “A surface soil temperature of 123° F. for 
several days following germination is likely to in- 
jure Douglas fir seedlings and one of 125° or 
more is likely to kill them.” It is interesting to 
note that these high surface-soil temperatures oc- 
curred when the air temperature was only 80°. 
Maximum surface temperatures were found to be 
considerably higher in shade, and in the open 
they were higher on a fire-blackened soil surface 
than on a natural soil surface. As would be ex- 
pected, seedling losses were correspondingly less 
on natural soil surfaces. Next to high surface- 
soil temperatures, deficiency in soil-moisture con- 
tent was responsible for the death of many seed- 
lings. There appears, however, to be no definite 
point at which seedlings begin to die of drought. 
for some seedlings died when the moisture con- 
tent was well about the wilting point. The author 
states that this “. . . is evidence that the wilting 
point determinations did not tell the whole storv.” 
In the reviewer’s opinion the act of wilting should 
be regarded as the result of disturbance in “water 
balance” within the plant itself. In other words, 
plants may wilt if the water loss from evaporation 
proceeds at a more rapid rate than absorption by 
the roots, even though sufficient soil moisture is 
present. This would also seem to explain why 
seedlings growing in “living” shade may survive 
even though soil moisture content may be rela- 
tively low. 

As the author points out, it is lack of rainfall 
during the growing season that indirectly, be- 
cause of its effect on soil temperature and soil 
moisture, governs seedling establishment in the 
region concerned. Although the average annual 
rainfall is approximately 84 inches, most of it 
occurs in the fall, winter, and spring. July and 
August, on the other hand, are dry. As seed 
generally germinates in May or early June, the 
seedlings are subjected to a drought just when 
they are least capable of withstanding it. It is in 
this respect that climatic conditions are much 
more unfavorable for seedling establishment than 
they are in southern New Mexico, in which re- 
gion the reviewer has during the past 8 years con- 
ducted similar studies of factors affecting the es- 
tablishment of Douglas fir seedlings. There, the 
dry months are April and May, and July and 
August are characteristically “wet.” As a rule 
germination does not start before the advent of 
the summer rains, about July 1 to 15. Seedlings 
are, therefore, not subjected to a prolonged peri- 
od of drought. Nevertheless, even as short a 
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period as 10 days without rain is frequently fatal 
to seedlings unless they receive some shade. Al- 
though no quantitative measurements of tempera- 
ture and moisture were taken, observations of the 
behavior of seedlings under various conditions of 
site and cover have clearly demonstrated that in 
the New Mexico region shade is also an impor- 
tant factor governing the establishment of Doug- 
las fir seedlings.! Likewise, “dead” shade (slash, 
logs, and lath frames) is more beneficial than 
“living” shade (vegetation which competes for 
soil moisture and plant food). 

The reviewer agrees that “‘since nothing can be 
done about the weather,” one means of bringing 
about better restocking is to provide more favor- 
able ground conditions for seedling establishment 
through modification of logging practice. He 
wonders, however, if the author is justified in 
concluding that this alone will solve the problem. 
May it not be that the control of rodents will also 
be necessary? In 1930, when the protective 
screens were removed from the seed spots, 50 per- 
cent of the seedlings were killed by mice. This 
would seem to indicate that rodents are a big 
factor. The results of the studies in southern 
New Mexico have thus far indicated that in this 
region the influence of rodents in preventing es- 
tablishment of reproduction far exceeds that of 
any other factor. 

HERMANN KRAUCH, 
Southwestern Forest & 
Range Experiment Station. 
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An Outline of General Forestry. By Joseph 
S. Illick. Third edition, revised and en- 
larged. 297 pp. Illus. Barnes and Noble, 
New York. 1939. $1. 


The first edition of Dr. IIlick’s Outline of Gen- 
eral Forestry, published in 1935, was reviewed by 
the present writer (Jour. Forestry 33: 944-945) 
who called attention to the book’s numerous mer- 
its, particularly its brief but comprehensive pres- 
entation of the whole field of forestry, its timeli- 
ness, and, finally, its very reasonable price. All 
that was said of the first edition applies equally 
to the third. In this new edition several chapters 
have been completely rewritten; others have been 


added. 


*Krauch, Hermann. Some factors influencing Douglas 
OF Eales in the Southwest. Jour. Forestry, 34(6). 
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As regards forestry in America the book is as 
up-to-date as today’s newspaper. Therein lies its 
value, not alone to the forestry student, but to the 
professional worker and especially to the layman 
with an intelligent interest in the subject. 


Designed as an introduction to forestry rather 
than as a general textbook, the outline is useful 
primarily as a source of information about all 
phases of forestry and other closely related 
branches of conservation. Readers who desire 
to obtain more detailed knowledge about any 
particular phase will be guided by an unusually 
large number of references following each of the 


31 chapters. 


Especially recommended to the practicing for- 
ester who desires to keep informed of progress in 
the profession are the chapters “Progress in Fed- 
eral Forestry,” “Progress in State Forestry,” and 
“County, Municipal, and Private Forestry.” An- 
other chapter, which should be interesting to the 
student as well as to the practitioner, is “Work 
Opportunities in Forestry.” Although short, the 
final chapter, “Significant Trends in Forestry,” 
answers with restrained optimism the important 
questions of what forestry is doing, how it is de- 
veloping, and where it is headed. 


Henry E. CLeprer. 
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Oregon Looks Ahead. By V. B. Stanbery, 
Executive Secretary. 93 pp. Illus. Oregon 
State Planning Board, Portland, Oreg. 1938. 


“This book presents in condensed form signifi- 
cant facts about Oregon—its resources, opportu- 
nities, problems, and needs. It shows how the 
state’s resources can be conserved and developed 
for greater use, and what can be done by public 
and private enterprise toward reducing waste and 
providing larger benefits for all.” Thus, the fore- 
word well summarizes the contents of the publi- 
cation. 

This report is an excellent example of work 
now being done by state planning boards. It 
shows thoughtful consideration for Oregon of the 
advantages and disadvantages of location; of 
population and employment problems; of manu- 
facturing industries; of resources and their con- 
servation; and of the future development of the 
state. It brings out clearly the mountainous 
topography, the climatic variety and other factors 
which contribute to multiplicity of resources. 
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These, if subjected to balanced use, can provide 
excellent living conditions for the state’s popula- 
tion. 


Of special interest is reference to the “Willam- 
ette Valley Project.” This project, covering 12,- 
000 square miles of the Willamette River drain- 
age basin, is unique in correlating within a rela- 
tively small area the development of extensive 
forests, of water power, of irrigation, of varied 
agricultural productivity, and of other resources. 
Owing to the thriving communities already pres- 
ent careful planning of future development 
should here pay large dividends in prevention of 
waste if it can anywhere. 

B. P. KirKLAND, 
U.S. Forest Service. 
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The Primary Wood-Using Industry of the 
Lower Peninsula of Michigan for the 
Year 1935. By Willett F. Ramsdell. ix + 
130 pp. Illus. (Multilith.) Univ. Michigan 
School of Forestry and Conservation Bull. 8. 
1937; 


This bulletin gives the results of a comprehen- 
sive survey of the production for commercial use 
of wood products from the log or bolt in southern 
Michigan. Neither fuelwood nor any other of 
the round products cut and used directly by farm- 
ers and other landowners is included. Data on 
the area and stand of timber resulting from the 
Forest Survey of the Forest Service are also pre- 
sented. 

Detailed statistics are shown, for each county, 
on sawmill production and employment by size— 
classes of mills based on normal annual cut, and 
the total production is also given for each county 
by classes of products and kinds of wood. These 
data are shown in summary tables for the Lower 
Peninsula and for the northern (“‘forestry-recrea- 
tion area”) and southern (“farm woodlot area”) 
sections into which it is divided. Figures are 
also included on mills classified as to size, rela- 
tive stumpage supply, character of market for 
product, custom sawing, utilization practice, 
methods of log transportation and type of saw- 
mill and power plant. 

The completeness of the data was made possi- 
ble by the method of collecting the information, 
which was by personal interview. It is unfortu- 
nate that a direct comparison cannot be made 
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with lumber production figures collected by the 
Bureau of the Census for the same year; the lat- 
er, however, are available only for. the entire 
state. Adding together the sawed products shown 
in the report gives approximately 113 milllion 
board feet for the Lower Peninsula compared 
with nearly 333 million board feet for the state, 
as reported to the Census. Inasmuch as little oak 
is cut in the Upper Peninsula of Michigan it 
seenis that the cut of 24 million feet given in the 
report might be nearly comparable to the 5 mil- 
lion feet given by the Census for the state. How- 
ever, mills cutting less than 50 M board feet were 
not included in the Census canvass and, although 
according to the Michigan bulletin about 90 per- 
cent of the total lumber produced was cut by 
larger mills, the oak lumber may have been cut 
by small mills to a greater extent than many of 
the other woods. There seems to be no way of 
making a direct comparison, therefore, between 
the two sets of statistics. The Michigan bulletin 
gives 804 sawmills in the Lower Peninsula pro- 
ducing lumber and sawed ties, of which 425 cut 
50 M feet and over, compared to 159 in the state 
reported by the Census. The fact that 88 percent 
of these were of the portable type and that mills 
of all types operated on the average only 33 days 
in the year is probably responsible for the mail 
canvass of the Census missing a great many mills. 

The large amount of detailed data in this bulle- 
tin gives an excellent picture of the extent and 
value of the timber industry in the area covered. 

W. D. Brusu, 
U. S. Forest Service. 
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The C.C.C. and Wildlife. By U. S. Biological 
Survey. 18 pp., Illus. Government Printing 
Office, Washington, D.C. 1939. 


This booklet, well illustrated photographically, 
tells the story of what the Civilian Conservation 
Corps is doing under the Biological Survey and 
other federal and state agencies cooperating in 
C.C.C. work. 

The principal types of work to advance the na- 
tional wildlife restoration program are forest fire 
protection, planting for feed and cover, develop- 
ment of refuges, sanctuarie’ and feeding grounds, 
construction of fish hatcheries and game farms, 
planting fish, and winter feeding of game. 

In addition to the work directly related to wild- 
life development, many of the general conserva- 
tion projects indirectly improve wildlife condi- 
tions. Water control, soil conservation, and for- 
est planting all have a positive EREORE: in im- 
provement of game habitats. 

The introduction of the booklet tells the story 
of the exploitation of wild creatures and draws 
contrasting pictures of wildlife conditions in this 
country at the beginning and end of the Twenti- 
eth Century. The coming of the C.C.C. with its 
plentiful labor was at the opportune time to put 
into operation the long-awaited national program 
for restoration of wildlife. 

The booklet is for free distribution from the 
Corps or the Bureau of Biological Survey, Wash- 
ington, D.C. 

G. H. Hieronymus, 
Civilian Conservation Corps. 
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